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ANAESTHESIA  AND  ANESTHETICS, 

By  CHARLES  LESTER  LEONARD,  M.  D. 


.  The  discovery  of  anaesthesia  marks  one  of  tlie  epochs  of  surgery. 
The  avoidance  of  the  pain  and  sliock  of  surgical  intervention  was 
the  great  object  attained ;  while,  in  addition,  the  j)ationt  was  placed 
completely  under  the  control  of  the  ojwrator.  The  pain  and  shock 
of  surgical  oj^erations  were  often  more  serious  dangers  to  the  patient 
than  the  o|x?ratiou  itself..  Thus,  where  operation  is  necessiiry  upon  a 
patient  suffering  from  heart  disease,  unless  a  local  antesthetic  can  be 
employed,  the  dangers  from  the  pain  au<l  shock  of  the  oix'ration  are 
greater  than  those  from  the  anaesthetic  when  carefully  administered. 
On  the  other  hand,  oi)eration  upon  a  healthy  individual  is  often  more 
dangerous  under  incomplete  aniesthesia  than  it  would  be  without  any 
anaesthetic.  This  is  IxHniuse  the  semi-aniesthetic  state  lowers  the 
inhibitory  power  of  the  cerebral  centres,  and  thus  dangerous  reflex 
impulses  are  cr(»ated  by  the  operative  injury  inflicted  on  the  peripheral 
sensor}'  nerves. 

During  the  continuance  of  anaesthesia  the  safety  of  the  patient 
must  always  Ik?  the  chief  consideration,  and  uuist  be  the  guide  in  the 
choice  of  an  anjesthetic.  Any  estimate  of  the  relative  value  of  the 
various  anaesthetics,  from  the  clinical  standpoint,  must  be  based  upon 
their  siifety,  and  must  comprehend  not  only  the  immediate  dangers 
that  arise  during  their  administration,  but  also  the  remote  eflPects 
resulting  from  their  toxic  action. 

Then*  are  two  sources  of  danger  that  should  not  be  confused  in 
estimating  the  clinical  value  of  the  different  aniesthetic  agents:  those 
due  to  the  drug  and  inherent  in  it,  and  those  resulting  from  its  admin- 
istration by  the  average  anaesthetist.  The  average  administrator 
must  be  considered  in  estimating  their  relative  clinical  value,  and  not 
the  ex|KTt. 

The  drugs  that  are  most  frecjuently  employed  in  i)ro(lucing  genenil 
surgical  anaesthesia  are  nitrous  oxide  gas,  ether,  and  chloroform. 
They  are  inhaled  as  gases  or  vapors,  and  enter  the  circulation  through 
the  lungs.  They  are  most  usually  given  separately.  They  are,  how- 
ever, sometimes  combined  in  mixtures,  and  may  be  given  with  advan- 
tage in  su(X5ession,  as  where  nitrous  oxi<le  is  U:5ed  to  induce  auies- 
voL.  ni.— 2  n 
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thesia^  which  is  then  continued  by  the  administration  of  ether.  The 
administration  of  either  of  these  aniestheties  conibint»d  with  pure 
oxygen  has  decided  advantages,  but  re<juires  special  apparatus,  which 
as  yet  is  cumbersome  and  not  readily  applicable  to  general  use. 

Nitrous  oxide  is  a  mixture  of  nitrogen  and  oxygen  according  to 
the  chemical  formula  NgO.  Its  most  convenient  form,  as  found  in 
commerce,  is  in  the  liquid  state,  in  steel  cylinders  compressed  under 
about  thirty  atmospheres  of  prt»ssure.  It  has  decided  anaesthetic 
properties,  and  should  be  given  without  pro<lucing  the  asphyxic  symj>- 
toms  to  which  its  anaesthetic  power  has  frequently  been  attributed. 
Its  amesthetic  period  is  of  very  short  duration,  and  although,  when 
administered  with  repeated  admixtures  of  air,  or  in  combination  with 
pure  oxygen,  the  angesthetic  state  can  be  prolonged,  it  is,  on  the 
whole,  unsatisfactory  for  major  surgical  oj)erati(>ns.  It  is  most  fre- 
quently employed  for  the  painless  extniction  of  teeth  and  for  minor 
surgical  operations  that  are  of  momentary  duration. 

Ether  is  a  transparent,  colorless,  volatile  litjuid,  having  a  burning 
taste  and  a  characteristic,  penetrating  (xlor.  It  is  the  result  of  the 
action  of  strong  sulphuric  acid  on  strong  alcohol  at  a  temj)ei'ature  of 
260°  to  300°  F.  It  has  the  chemical  formula  (C^HO^O,  and  a 
specific  gravity  of  0.723  at  54.5°  F.,  and  boils  at  a  tenn>erature  of 
95°  F.  It  is  highly  inflammal)le,  and  is  explosive  if  ignited  when 
mixed  with  air.  This  makes  it  nec<»ssary  to  observe  caution,  when 
it  is  being  used,  not  to  approach  too  near  an  nrtificial  light  or  flame, 
and  to  avoid  the  use  of  the  actual  cautery  before  the  ether  cone  is 
removed  and  the  vapor  fanned  away.    * 

The  high  s[>ecific  gravity  of  ether  makes  it,  however,  easy  to  avoid 
these  accidents.  Its  vapor  sinks  to  the  floor  and  permits  the  use  of 
lights  so  long  as  they  are  held  above  the  ether  cone  and  the  bottle. 
Ether  for  anaesthesia  should  be  chemically  pure  and  free  from  water 
or  alcohol,  which  are  the  more  common  imj)unties.  They  can  be 
detected  by  adding  the  oil  of  copaiba,  which  fails  to  form  an  emulsion 
with  pure  ether,  but  will  do  so  in  the  i)resence  of  these  impurities. 

Clinical  experience  has  shown  that  ether  is  the  safest  ansesthetic 
known  for  prolonged  anaesthesia.  Its  toxic  and  dangerous  effect  is 
upon  the  respiratory  centres,  w-hile  it  has  a  stimulating  action  on  the 
heart.  It  is  less  rapid  in  its  action  than  chloroform,  and  conse- 
quently the  danger  threatening  can  be  recognize<l  and  the  proper 
remedy  applied  before  serious  injury  results.  It  should,  however,  be 
remembered  that,  although  it  is  the  safest  anaesthetic  known,  it 
possesses  toxic  properties,  and  is  a  drug  which  should  be  administered 
in  doses  sufficient  to  produce  the  desired  anaesthesia,  and  no  more. 
When  larger  amounts  are  employed  than  are  absolutely  essential  to 
complete  surgical  anaesthesia,  the  effect  is  seen  in  an  added  shock, 
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which  is  out  of  all  proportion  to  the  severity  of  the  operation,  and 
can  only  be  attributed  to  the  toxic  action  of  the  overdose  of  ether 
upon  the  system.  The  practice  of  "soaking"  the  patient  with  ether 
liecaase  it  is  the  "safest  anaesthetic"  cannot  be  too  .severely  con- 
demned. When  due  care  is  taken  to  administer  only  the  amount 
which  the  individual  case  demands,  and  the  method  of  administnit ion 
is  carefully  studied,  ether  will  be  found  to  be  not  only  the  safest  ames- 
thetic,  but  also  the  most  satisfactory  to  patient,  surgeon,  and  anses- 
thetizer,  and  free  from  many  of  the  sequelae  attributed  to  it. 

Chloroform  is  a  transparent,  colorless,  volatile  liquid,  having  the 
formula  CHCI3.  Its  odor  is  not  unpleasant,  though  penetrating, 
while  the  taste  is  sweet  and  |)ersistent.  Its  specitic  gravity  is  1.497 
when  1  per  cent  of  ethylic  alcohol  is  added  to  preserve  it.  It  is 
best  kept  in  a  dark-colored  glass,  as  light  d(HX>m|)oses  it,  and  the 
re:?ulting  vapors  are  ven*  irritating.  When  administered  where  arti- 
ficial opi*n  lights  are  require!  its  vapor  is  dei-ompi>seil  and  has  a" 
d€H'ide<l  and  annoying  irritant  effect  on  the  re>i>iratorv  system  of 
oj)erat4)rs  and  assistants.  Chlomform  for  ansesthotic  pur])oses  should 
Ijc  ab:<>lutely  neutral  to  test-papers.  It  should  be  non-irritating  when 
inhale<l  and  of  an  agreeable  odor.  If  allowed  to  evajwrate,  no  residue 
should  remain.  There  should  be  no  discoloration  when  shaken  with 
concentrated  sulphuric  acid.  Xo  precipitate  should  form  with  solu- 
tions of  nitrate  of  silver. 

The  t4ixic  action  of  chloroform  is  not  confined  to  the  respirator}' 
centre,  although  its  action  uptm  this  centre  after  pn>longed  anaesthesia 
may  n»sult  in  respirator}'  failure.  It  also  acts  upon  the  circulation, 
either  directly  uj)on  the  heart  through  the  coronary  arteries  or  through 
the  %'a<oniotor  system,  causing  dilatation  of  the  capillaries  and  fatal 
syncope,  the  patient's  n»>piration  failing  Ix^cause  of  the  failure  of 
sufficient  blcxnl  to  reach  the  respirator}'  centres. 

The  dominant  action  of  chlon>form  on  tissue  is  depressing  ;  coming 
in  contact  with  the  heart,  even  in  nuHlicinal  doses,  it  weakens  that 
organ,  while  it  lowers  the  vitality  of  the  protoplasm  of  the  respira- 
tor}' centre  in  a  ratio  proportionate  to  the  amount  of  the  drug  inhaled. 

Death  from  chloroform  may  result  in  three  ways,  but  is  always 
due  to  circulator}'  or  respirator}-  failure.  In  the  first  stage,  during  the 
patient's  struggles,  the  holding  of  the  breath  raises  the  intrathoracic 
blotxl-pressure  and  congests  the  venous  system,  while  the  arterial 
tension  is  lowered.  The  deep  inspiration  fills  the  |)atient's  lungs  with 
chloroform ;  and  .the  heart,  which  has  Inn^n  emptieil,  is  surcharged 
with  blfMKl  rich  in  chloroform.  The  depressing  action  of  the  drug 
upi»n  the  tissues  of  the  heart  takes  place  by  the  jK^netration  of  this 
sun*harged  blood  into  the  coronary  arteries,  and  the  result  is  a  |)ara- 
lytic  dilatation  and  engorgement.     This  is  the  priniary  f(»nu  of  heart- 
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failure.  The  secondary  form  is  the  result  of  the  poisoning  of  the 
cerebral  centres  after  prolonged  anaesthesia  by  the  chloroform  in  the 
circulation;  or  it  may  be  the  result  of  tlie  amemia  product  by  the 
dilatation  of  the  capillaries.  The  same  is  true  of  respiratory  fail- 
ure. It  may  be  due  to  direct  poisoning  of  the  medullary  centres  by 
the  chloroform  in  the  circulation.  It  is  mon*  frequently  the  result 
of  an  anaemia  which  the  chloroform  produces  by  its  toxic  action  on 
the  vasodilator  centres.  A  dilatation  of  the  capillaries  results  in  the 
draining  of  the  blood  from  the  whole  body  into  them  and  an  amemia 
of  the  brain.  The  patient  thus  dies  by  being  bled  to  death  into  his 
own  capillary  system.  This  form  of  syncojK^  is,  of  course,  facilitated 
by  the  sitting  or  semi-recumbent  position. 

It  is  very  essential  to  recognize  the  form  of  synco])e  that  has  oc- 
curred, as  the  methcKls  employed  in  its  treatment  are  almost  dia- 
metrically opposite.  In  the  one,  the  engorge<l  lu»art  must  be  emptied 
and  freed  from  the  bl(KKl  that  is  surcharged  with  chloroform  and  stag- 
nating in  the  semi-paralyzed  organ.  In  the  other,  the  failing  inner- 
vation, the  result  of  the  cerebral  anaemia  produced  by  the  capillary 
dilatation,  must  be  overcome  by  producing  a  tempomrv  congestion. 
In  both  the  excess  of  chloroform  must  be  removed  and  replaced  by  a 
reoxygenation  of  the  blood  by  the  employment  of  artificial  respiration. 

The  most  reliable  statistics  seem  to  show  that  ether  is  more  than 
five  times  as  safe  as  chloroform.  There  is  1  death  in  3162  anaesthesias 
produced  with  chloroform,  and  1  in  16,302  produccKl  with  ether. 
Undoubtedly,  therefore,  ether  is  the  safer  general  anaesthetic  for  pro- 
longed ojwnitions.  While  nitrous  oxide  is  i\w  safest,  it  is  impossible 
to  perform  under  it  any  but  very  brief  oiK^ratioiis,  and  none  where  re- 
laxation of  the  patient  and  absolute  freedom  from  motion  are  essentials. 

When  the  diverse  circumstances  under  which  luuesthesia  must  be 
produced,  and  the  vast  number  of  patients  wlio  must  place  their  lives 
in  the  hands  of  unskilled  opcnitors  are  considered,  the  slowness  of 
the  action  of  ether  compared  with  the  rapidity  of  tlie  action  of  chloro- 
form is  a  factor  that  ciinnot  be  overlookcid.  The  ])atient  is  carried 
in  all  general  amesthesias  (;lose  to  the  border-line  between  life  and 
death  by  the  employment  of  drugs  possessing  very  active  toxic  prop- 
erties. The  drug  which  has  the  most  uniform  and  reliable  action, 
and  has  the  least  dangers  connected  with  its  administration,  is  ether ; 
and  it  is,  therefore,  the  drug  which  should  be  employed  wherever  it 
is  possible.  Undoubtedly,  chloroform  in  the  hands  of  the  exi)ert  is 
free  from  many  of  the  dangers  attributed  to  it ;  but  ether  under  similar 
conditions  would  be  even  safer.  The  first  duty  is  to  secun*  the  safety 
of  the  patient,  rather  than  his  convenience  or  that  of  the  operator. 

Careful  administration  will  diminish  to  a  minimum  not  only  the 
immediate  risk  of*  death,  but  also  the  toxic  effects,  which  are  capable 
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of  addiDg  materially  to  tlie  sho^k  produced  by  tiie  opcmdan.  The 
sbw  siieof^Sjsioa  of  the  various  stageti  during  etherization  is  of  material 
^1  vantage  to  the  novice.  The  presence  of  danger  can  be  detected 
*  when  sufficient  time  yet  i^emaiusj  to  ward  it  otiT,  Ether  is  undoubtedly 
the  anaesthetic  to  teach  the  student  to  give.  When  lie  has  mastered 
it  he  will  have  arrjuired  that  caution  whirli  is  bred  of  experience,  and 
will  have  learned  that  he  is  always  in  the  presence  of  danger  no 
mnlter  which  ana^thetic  he  is  employing.  He  will  then  be  fitted  to 
minister  the  more  dangerous  drug,  clilnroforin.  It  is  tlie  constant 
atchfuhiess  which  tlie  realizjition  of  the  actual  danger  fosters  tliat 
is  the  patient's  greatest  safeguard. 

In  selecting  an  ana\*5tlielir  Hie  particular  case  in  hand  and  tlie 
o[ienition  in  Im»  |ierfornied  must  always  be  cousideretl.  If  the  ofK?m- 
tion  b  short  and  cjin  Ix*  done  while  must*«Iar  rigidity  is  present  or 
the  imricnt  is  restless,  nitrous  oxide  is  the  safest  anjesthctic,  aiul  the 
one  which  is  the  iVeest  from  unpleasant  aftcr-efiects.  It  can  be  used 
ui  all  cases  in  which  simple  incisions  are  tdl  thiit  is  required,  as  in 
o|K*ning  abscesses  or  sinuses  ;  breaking  up  julliesions;  making  painful 
examination's;  and  in  performing  many  minor  operatituis  that  are 
quickly  exei*uted» 

Ether,  when  prop-rly  administered,  will  l)c  fouT*d  to  have  few 
kDtraindications,  and  shouhl  Ix*  employcHl  iu  pn^fcrt  nee  to  chhiro- 
nn  in  every  cast*  in  which  it  is  jM»ssilih*,  Hiere  are  very  few  (Mitients 
and  very  few  operations  in  which  it  cannot  l>e  giveii  sntisfadorily, 
r^jUH'ially  if  pnn^iMhnl  by  the  administration  of  nitriMis  oxide.  When 
it«*  greater  safety  is  (considered,  the  slight  incouveniences  met  w^ith 
of  little  mouienl.  If  siif(*ty  is  permitted  Ut  outweigh  the  minor 
nsideratlon?*  of  discornfiirt  and  unpleasantness  that  luv  mostly  due 
to  poorailministnitinii,  the  rcjiHins  fur  using  c*ldorofonu  narrow  them- 
geh'cs  down  in  the  majority  of  casi's  ti»  the  self-interest  of  tlic  operator 
in  saving  time.  The  nausea  that  tollows  ether  ndminlsti*:ition  is  not 
wittT  than  that  which  often  interrupts  cblorofurm-ruircosis.  The 
ith^  that  are  allribiitiHl  to  a  pneumonia  resulting  from  the  effects 
the  ether  should  in  the  majority  of  cases  be  attributed  to  the 
'glig«*nce  of  (lie  ana>thetizer.  Vomited  matter  is  permitted  to 
fOFs  into  the  trachea  or  into  the  lung^,  jiud  a  septic  pneumonia 
ultj*;  or  the  jiatient  is  unduly  expost^d  when  df^prt^ssed  by  the 
>ck  of  the  o|M'nition  and  auiestliesiju 

There  are  certain  patients  whom  it  \b  impossible  to  anaesthetize 

ether  with  sufficient  rapidity  or  to  a  proper  degree.     It  may  be 

TV  in  these  eases  to  resort  to  cbhu'oli»rm,  but  it  shouhl  br*  re- 

plai^eil  by  ether  as  s^xui  sis  j>ossibIe.     Clirouic  disease  of  the  ki<lney 

b»  '  '  I 'd  a  eontraiTidicatif»n  to  cther-aiuesthcsiii.     T^ndoubt- 

|v  «  rctcil  bv  the  kidnevs,  but  i*eeent  resean'h  has  shown 
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that  the  severely  injurious  effects  attributed  to  it  are  rarely,  if  ever, 
seen  when  the  ether  is  administered  in  a  dosage  just  sufficient  for 
surgical  aneesthesia. 

In  operations  upon  the  face  and  mouth  chloroform,  administered 
by  employing  a  Junker's  inhaler  and  passing  the  tube  through  the 
mouth  or  nares,  is  most  certainly  a  very  convenient  method.  The 
same  result,  with  much  less  danger  to  the  jiatient  and  but  little  more 
inconvenience  to  the  operator,  can  be  achieved  by  etherizing  the 
patient  deeply  just  before  the  operation  is  to  begin ;  then  the  ether 
can  be  entirely  removed,  and  a  considerable  time  will  elapse  before 
the  patient  recovers  sufficiently  to  interfere  with  the  operation.  If 
continuous  deep  anaesthesia  is  desired  after  the  operation  commences 
a  very  small  amount  of  ether  will  suffice  to  keep  him  under.  The 
specific  gravity  of  the  ether  permits  it  to  be  given  in  a  sufficient 
quantity  after  the  patient  has  been  deeply  aniesthetizcKl  by  holding 
a  gauze  sponge  saturated  with  ether  above  the  patient's  nose.  The 
vajx^r  is  then  inhaled  throngli  the  mouth  or  nares.  Many  operators, 
however,  prefer  to  have  the  patient  in  a  semi-conscious  condition, 
so  that  they  are  able  to  clear  the  throat  of  blood  or  mucus.  The  task 
of  the  aniesthetist  is  then  more  difficult. 

The  claims  made  for  chloroform  in  anjcsthesias  for  laparotomies 
are  far  too  great.  Ether  when  correctly  administered  is  ciipable  of 
maintaining  as  uniform  an  anaesthesia,  more  free  from  sudden  re- 
coveries, and  with  less  tendency  to  vomiting  than  chloroform.  The 
fault  has  been  in  the  method  of  lulministraticm,  or  rather  in  the  mal- 
administration. 

There  are  undoubtedly  patients  who  are  nnsuited  for  ether-anses- 
thesia,  but  no  fixed  rule  can  be  laid  down  by  which  they  can  be 
determined.  There  are  also  certain  operations  that  can  be  more  con- 
veniently performed  under  chloroform.  Where  nn  exceptional  case 
is  found  in  which  ether  seems  nnsuited,  then  chloroform  may  be  used, 
but  with  a  full  recognition  of  its  depressant  action  cm  tissue  and  the 
serious  dangers  that  are  run.  Ether,  because  of  its  stimulant  action 
on  the  heart  and  respiratory  system,  should  be  used  in  all  cases  in 
which  depression  and  heart-failure  have  to  be  combated. 

Preparations  for  Anaesthesia. — The  prepanition  of  the  patient 
for  operation  lies,  in  a  general  way,  in  the  ])rovince  of  the  attending 
surgeon  or  regular  physician.  Unless,  however,  certain  precautions 
are  taken,  the  patient's  condition  may  seriously  interfere  with  the 
administration  of  the  anesthetic  and  lead  to  grave  complications. 
The  best  hour  for  operation,  when  the  choice  can  be  had,  is  at  a 
regular  meal-time  or  shortly  after.  At  this  time  the  patient's  stomach 
is  habitually  empty,  and  the  abstinence  from  food  can  be  borne  with 
less  danger  of  weakening  the  patient.     The  necessity  for  administer- 
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ing  foods  at  irregular  hours  is  eliminated,  and  also  in  a  greater 
measure  the  danger  from  indigestion  and  the  persistence  of  undigested 
re!?idue  in  the  stomach.  When  it  is  impossible  to  operate  early  in 
the  day,  between  8  and  9  A.  M.,  which  is  a  time  when  the  patient  is 
naturally  refreshed  by  sleep  and  with  an  empty  stomach,  the  next 
best  hour  is  1.30  or  2  P.  M.  If  the  later  hour  is  determined  upon, 
the  patient  may  ])e  allowed  a  light  breakfast;  but  it  is  better  to 
abstain  entirely  when  the  strength  permits,  and  to  be  content  with  a 
cup  of  coffee  or  a  dish  of  clear  hot  soup.  This  is  better  than  milk, 
which  is  liable  to  remain  undigested,  especially  in  those  not  accus- 
tomed to  its  use.  If  there  is  a  great  amount  of  shock  or  decided 
weakness,  a  nutrient  enema  may  be  given  half  an  hour  before  the 
o{>eration,  except,  of  course,  in  operations  upon  the  intestines.  The 
nutrient  enema  may  consist  of  the  yolk  of  an  egg,  an  ounce  of 
beef-juice,  and  an  ounce  of  milk,  all  to  be  peptonized,  and  then  an 
ounce  of  brandy  added.  The  intestine  should  be  washed  out  wnth 
warm  water  before  the  enema  is  given. 

Lavage  of  the  stomach  has  been  highly  recommended  as  a  pre- 
ventive of  vomiting  in  cases  in  which  the  operation  has  to  be  per- 
formed without  a  chance  to  prepare  the  patient,  and  in  which  the 
stomach  is  full  of  undigested  food.  It  seems  particularly  applicable 
to  cases  of  intestinal  obstruction,  in  which  fecal  vomiting  is  to  be 
fi^reil,  and  experience  has  shown  that  there  is  always  grave  danger 
of  a  septic  or  inspiration  pneumonia.  Lavage  is,  however,  often 
followe<l  by  collapse  in  healthy  subjects;  but  the  risks  which  accom- 
jiany  enu^sis  during  the  administration  of  an  aniesthctic  are  even 
greater  than  this  chance.  The  lavage  may  be  employed  while  the 
patient  is  under  the  anaesthetic,  just  after  complete  anaesthesia  has 
lxK?n  secured,  and  thus  collapse  is  entirely  avoided. 

When,  for  any  reason,  it  is  imjwssible  to  regulate  the  diet  of  the 
patient  or  to  jx*rform  lavage,  the  greatest  caution  should  be  exercised 
when  vomiting  ensues.  When  ether  is  the  anaesthetic  that  is  being 
administered  the  vomiting  can  be  checked  if  its  onset  is  recognized. 
It  is  a  reflex  phenomenon,  and  can  only  occur  during  the  second 
stage,  when  the  patient  is  not  fully  under  the  influence  of  the  anes- 
thetic, and  never  when  reflexes  are  abolished,  in  the  stage  of  true 
surgical  anaesthesia.  The  first  indication  of  an  attempt  to  vomit 
should  be  answered  by  more  ether,  and  by  abolishing  the  reflexes 
the  emesis  can  be  prevented  till  the  end  of  the  anajsthosia.  In 
children  especial  caution  is  necessary,  for  the  hastily  purloined 
forbidden  food  has  been  quickly  swallowed,  is  most  surely  undigested, 
and  a  large  piece  may  easily  fall  into  the  larynx  and  bl(X"k  it.  If 
vomiting  comes  on  in  the  early  stages  l)ef()re  the  reflexes  have  been 
abolished,  it  is  best  to  yield  to  the  inevitable.     Under  all  circum- 
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stances  the  patient's  head  should  be  turne<l  on  one  side,  or  he  may 
be  turned  completely  over;  but  if  the  cheek  is  placed  ujK)n  the  pillow 
the  vomitus  then  flows  along  the  side  of  the  pharynx,  passes  the 
larynx  without  going  over  it,  and  flows  out  on  the  inner  side  of  the 
cheek. 

Examination  of  the  urine  should  be  made  before  all  surgical  pro- 
cedures, and  it  is  always  well  for  the  anaesthetist  to  know  what  the 
examination  has  revealed.  It  is  also  l)est  for  the  urine  to  have  been 
voided  shortly  before  the  anesthesia.  This  is  particularly  true  of 
nitrous  oxide  anaesthesia,  in  which  the  urine  is  often  involuntarily 
voided  as  the  result  of  spasmodic  muscular  action. 

The  condition  of  the  bowels  should  be  carefully  attended  to  and  a 
thorough  evacuation  socnired  by  administering  calomel  the  second 
night  before  the  operation,  followed  by  a  saline  or  an  enema  the  day 
before.  If  it  has  been  necessary  to  give  the  calomel  the  night  before 
the  operation,  a  thorough  and  complete  evacuation  should  be  secured 
early  on  the  morning  before  tlie  oi)eration.  It  should  always  be  defi- 
nitely determined  tliat  any  enema  employed  has  been  effectual. 

Fig.  1. 


Moutli-paR. 


The  greatest  care  should  be  taken  to  maintain  the  patient's  bodily 
temperature  at  the  normal,  and  to  prevent  chilling,  either  during  the 
anajsthesia  or  while  the  patient  is  being  removed  to  the  bed.  This 
attention  should  comj)rise  the  care  of  the  personal  clothing,  the 
blankets,  and  the  artificial  heat.  The  patient  should  be  prevented 
from  being  wet  with  antiseptic  solutions,  or  other  fluids,  by  properly 
placed  rubber  blankets  and  by  the  position  and  incline  of  the  table. 

The  position  and  comfort  of  the  patient  while  on  the  table  should 
receive  the  jmrticular  care  of  the  anaesthetizer.  The  table  should  be 
comfortably  padded,  and  the  bad  habit  of  assistants  of  resting  them- 
selves  on    the    unconscious    patient    should    be    disc^ournged.      Un- 
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Jly  patients  suffer  after  the  o|K'ratioii,  t>jU"ii  in  excess  of  what 
is  absolutely  unpreventable,  l*ecauite  these  details  are  not  given  suf- 
fieteot  atteDtiou. 

Before  eomraenciog  the  admiiiistnition  of  the  ana3sthetic  the  aiiEes- 
thetuser  should  be  sure  that  he  in  provided  with  all  the  apparatus, 
instrament^i  aod  dnig^  that  he  may  require,  or  that  they  are  within 
eiL'^y  access.  Be^des  the  apparatus  appn^priate  tn  the  achtiiuistration 
of  the  particular  aiMesthetic  he  is  to  employ,  he  should  be  providtJ 
with  a  mouth-gag  (Fig.  1),  soft-niljher  bite-Woekt^  (Fig.  2j,  tongue- 

Fin.  2. 


a  ej'Iinder  of  nxygen,  with  nppamtus  far  its  administration 
(Fig,  3),  a  hypo<lenuie  syringe  in  grMnl  wnrfcin^^  order,  and  t^olu- 
tiao^    of   known    strength   of   strychnine    f?nl])liate,   dii^italijj,   and 

[)pine.     An  eh^*trie  Imttery  should  also  Ik'  readily  aecesj^ible  if  it 

m\d  be  rf^cjuireil. 
Before  commencing  the  administration  nf  any  general  anie^thetie 
a  nMiiinc  phviitwil  exaniinafion  »>f  the  patirnt  j^Iionld  be  made.  The 
examination  can  commence  a^  r^txin  as  the  an:esthetizer  sees  the  pa- 
tient PMchicrd  impff^^ionii  exert  a  marked  influence  in  aniesthesia. 
The  meni:il  attitude  of  the  patient  toward  the  atitesthetizer  plays  an 
im^iortant  jiart  in  n-ndering  the  administnition  easy  and  agreeable  iu 
both  pcitient  and  openitor.  In  oriler  to  r»btain  the  best  results  the 
pataent^A  confidence  must  be  6H?cnred,  and  in  dn  »his  an  PHtininte  of  the 
dunneter  and  a  cornn't  jndirmeut  regarding  the  nature  nf  the  indi- 
vidiial  must  be  formed,  that  the  psyelncal  impivs^ion  may  be  made 
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ftgreeable  to  the  peculiarities  of  the  individual.  The  gaining  of 
jxitientss*  eomplete  truht  and  cfMitidence  aUays  the  fears  «»r  the  anies- 
thetic  and  iKTmit.s  theiu  to  phiee  themselves  unreservedly  in  the 
care  of  the  aiia-sihetist. 

The  njiitiijc  physical  exaiiiinatioii  of  the  heart,  arteries,  and  respira- 
tion, and  lUv  inepiiricri  ri'irardiug  false  teeth  and  forei^rn  hiMlics  in  tlie 
mouth,  are  aksolutely  essential  to  the  safe  conduct  of  each  antestheista ; 


Fia.  3, 


;tie  Lidiiiitifi»trunati  or  oxyguu. 


but  they  can  be  rhiuc,  and  shonhl  be  ahvnys  done,  in  a  manner  that 
does  not  alarm  ihi-  i^alieut.  Althon^h  they  are  rtmtiiie  t*i  the  ana\s- 
thetizer,  they  are  novel  and  awe-iuspiring  to  the  timid  patient  who  is 
to  be  ana'stlietizetl  for  the  first  time,  A  remark  as  to  the  regularity 
of  the  pidse  and  tlie  streufrtli  of  the  heart,  and  the  fact  that  such  an 
examination  is  always  made  of  eaeli  patient,  will  go  far  towar*l  re- 
movioo^  the  fear.  The  losing  nf  i-onseionsness  throngh  artificial 
means,  by  the  employment  of  drii«:s,  has  often  serious  terrors  for  the 
novice.     If  the  suggestion  is  made  tii  a  timid  woman  that  she  loses 
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coDsciousness  even'  night,  and  that  this  is  nothing  more,  her  fear  will 
be  somewhat  lessened.  If  a  man  is  told  that  the  action  of  ether  is 
anal(^us  to  that  of  whiskey,  he  will  understand  and  believe  it  harm- 
less far  sooner  than  if  authorities  are  quoted. 

The  loosening  of  all  constricting  bands  of  clothing  and  corsets 
should  always  be  insisted  on,  no  matter  how  brief  or  trifling  the 
anaesthesia  and  oixjration.  It  is  impossible  to  tell  what  the  emer- 
gencies in  any  particular  case  may  be  or  how  soon  artificial  respira- 
tion may  be  required.  The  removal  of  false  teeth  or  of  foreign 
bodies  from  the  mouth  is  absolutely  essential.  The  presence  of  a 
false  eye  in  a  patient,  brought  to  the  hospital  unconscious  after  an 
accident,  has  caused  much  anxiety  to  the  oi)erator.  The  previous 
administration  of  opiates  or  stimulants  should  be  determined  before 
the  anaesthesia  is  commenced. 

The  Administration  of  Nitrous  Oxide  Gas. 

Nitrous  oxide  is  most  frecjuently  administered  for  the  perform- 
ance of  dental  surgery.  It  can,  however,  be  applied  in  minor  sur- 
gical practice  with  great  advantage,  and  its  use  in  inducing  anaesthesia 
which  is  to  l>e  continued  by  ether  in  major  surgical  interventions  is 
fast  becoming  the  method  of  choice.  When  these  anesthetics  are 
administered  in  combination  with  pure  oxygen  the  anaesthesia  secured 
approaches  j)erfection  in  the  absence  from  unplea^nt  complications 
and  serious  sequel je. 

Xitrons  oxide  and  ether  are  the  only  anicsthetic  agents  that  can 
\\e  administered  with  safety  with  the  patient  in  the  sitting  posture. 
The  nieth(Kl  of  administering  nitrous  oxide  which  was  formerly  in 
vo^ue,  and  is  still  generally  employed,  combined  witli  the  aniesthetic 
action  of  the  nitrous  oxid  ;  the  production  of  a  measure  of  asphyxia. 
It  is,  in  fact,  comparable  to  the  closed  method  of  ether-aniesthesia 
produced  by  the  use  of  the  Clover  or  Ormsby  inhaler.  The  true 
anaesthetic  action  of  the  nitrous  oxide  gas  was  obscured  by  the 
asphyxic  phenomena  which  its  poor  administration  produced.  Its 
administration  without  the  pro<lu(!tion  of  asphyxic  phonomena,  either 
by  the  rxlmissioi^.  of  air  or  by  its  admixture  with  oxygen,  has  proved 
it  to  have  true  anaesthetic  proi>erties,  and  lias  sliown  that  the  best 
effects  can  be  produced  by  one  or  other  of  these  methods. 

The  administration  of  nitrous  oxide  with  a  sufficient  amount  of 
air  is  accomplislunl  in  the  following  manner  *  after  insertion  of  a 
suitable  soft-rubber  bite-block  (Fig.  li),  if  the  ojKM'ation  is  to  be 
pe*rfr»rmed  in  the  mouth,  the  metal  face-j)i(re  ( Fig.  4)  is  placed  in 
p^>sition.  The  patient  is  told  to  inspire  deeply  and  fully,  and  is  per- 
mitted to  inspire  air  until  accustomed  to  (he  face-piece,  the  air  pass- 
ing in  and  out  through  a  valve  provided  for  this  purpose.     The  nose 


Nitrrms  oxidt'  iiiimltr.     Motiil  facL-nlcit 


^^       the  pail  (Hit  tn  iiisjiire  tlip  nitrous  oxklp.     Tli£^  rininiint  of  air  inixrd 
I  with  tht'   ^a^  can  hi^   rv^^nhitvA   hy  t\w  pressure   un    fhc   valvo,   and 

I  shniilil  1x'  so  afli listed   that   all  Imt   the  sliD-htfst  tnice  of'  cvanosis  is 
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Til©  slop-cock  is  not  openetl  at  (irst^  but  the  pa f tent  is  al lowed  to 
ia&pire  pure  air*  Tlic  uostrils  ore  then  gently  dossed  by  the  tliunib  ami 
fing^r^  while  the  giis  is  turned  lui.  The  patient  iuspire.s  the  nitrous 
ox\dv  gas  and  expiree  it  iiround  tht*  tube.  The  aurouiit  of  uir  h 
regulated  by  the  flow  through  the  uc>se  duriiit,^  iu:*piration.  aud  is 
gui^lcMl  1)y  a  eiireful  oKsc^rvutiou  of  th<^  enlor  of  the  lip^i.  (Vauosls 
and  bluihh  di>colunition  of  the  fae^^  ure  not  penuitted  to  npjR'ur,  tlie 
amount  of  air  allowed  counteracting  any  tendency  in  this  direction. 

Fuj.  7. 


A 


WorUMo  tiliron»  nxUi^  aKiai  ii 

The  older,  or  close,  method  of  adniinisterino^  nitrous  oxide  con- 
nMj^]  in  the  complete  exclusitm  of  all  air  by  the  employment  of  a  soft- 
rubber  or  pneumatic  face-|»ieee  ( Fi^.  5),  such  ns  i.s  employed  iu  the 
admini^tnition  of  nitrous  oxide  and  oxygen.  The  re^ulatiu^  valve  is 
the  mme,  and  the  difference  in  its*  employment  i^  that  .so  myovt  a»  the 
patient  i«  accustomed  to  deep  int^piration  with  the  mask  in  plnee  nil 
:iir  i«i  cul  off,  and  the  psitient  inj^pires  pure  nitrous  oxide.  The  phe- 
DUMiieiia  ob«cr\-ed  differ  considembly,  for  w*e  have  the  eombinatiou  of 
ittspbjxie  phenomena  with  tho^fc  of  nitrous  oxide  anie^thesia.  The 
first  few  inspirations  of  the  pure  ^s  are  followed  l)y  a  change  in  tlie 
etilor  of  the  face:  it  fjmw^  darker,  and  finally  becomes  of  a  deep, 
iiky  hue^  of  uniform  Hvidity.  The  snore  of  aniesthesia  is  ipiiekly 
i^wed  by  a  harsh  laryngeal  stertor  and  twitcliin^js  of  muscles  that 


32 


AJfMSTHESIA  AND  AyMSTUETlCS. 


become  occasionally  violent  jactitations.  They  arc  a  sign  of  proibund 
ajuij^thesiu  and  a.Hphyxia,  These  later  8y niptonis  of  twitching  nuiseles 
or  of  laiyngcal  ^tcrtor  are  tlie  guide  to  stifficiorit  amesthegia.  The 
diacootimiancc  of  the  anic;^thetic  now  takes  j)lace,  and  a  [Kriod  of 
surgical  anaesthesia  of  from  forty  to  fifty  seconds'  duration  remains 
before  i*etiiniing  eulor  and  normal  breathing  yhow  that  the  asphyxia 
has  been  nverenitie  and  tln^  paficnt  has  regaincfl  eonscioiLsness. 

Tlie  administration  of  nitrous  oxide  with  oxygen  has  the  same 
advantages  as  tlic  adnjinistration  with  air.     The  freedom  from  as- 

FlG.  8. 


Complete  ttp[m nuns  of  l>r.  IluwiM  fur  HdiiihiSiitf ring  niixnl  iiiir'fH>  oxiflu  Knd  oxygen, 

jvhyxial  syinpt(jnts  is  mnre  marked^  nnd  when  the  proportion  of  oxygen 
is  properly  adapted  to  the  individual  ease  the  result  is  ideal.  The 
difficulty  is  the  cnmbersome  ap|>aratns  required.  The  accompanying 
illustration  (Fig.  6)  shows  the  form  of  appamtns  generally  eniplnyod 
in  this  conntry.  The  amount  of  oxygen  admitted  to  the  mixing- 
chaml>er  is  regulated  by  a  valve  virhich  is  directly  under  the  control 
of  the  administrator.  The  proportion  which  is  said  !*>  be  the  nwirest 
to  the  general  avemge  is  al>ont  10  pc*r  cent,  of  oxygen.  This  amount 
is,  of  course,  greater  during  the  coniniencement  of  the  ana?stliesia,  and 


>ying  the  api>aratu.s  the  precuiiition  should  be  taken  to  fold  the 
p  tightly  l>efore  admitting  the  gas,  so  that  it  does  not  become 
d  with  air.  This  is  especially  necessary  when  the  close,  or 
xial,  method  is  employed.  The  face-piece  must  also  be  made  to 
jurely.  As  in  all  other  anaesthesias,  the  apparatus  should  be 
illy  tested  l)efore  the  operation  commences,  and  two  cylinders 

15  should  always  lie  on  hand,  to  make  certain  of  a  sufficient 
y. 

16  patient  should  be  carefully  guarded  against  occlusion  of  the 
X  by  foreign  bodies,  and  all  precautions  taken  as  if  any  other 
hetic  was  to  be  employed.  Asphyxia  is  the  danger  to  be 
ed,  but  patients  ant  never  so  fully  anaesthetized  when  dangerous 
toms  present  themselves  that  they  do  not  recover  by  ordinary 
ids  after  the  removal  of  the  anaesthetic.  Circulatory  failure 
cerebral  hemorrhage  are  of  rare  occurrence,  but  have  been 
tetl. 

be  after-eif(»cts  from  nitrous  oxide  anjesthesia  are  very  trifling, 
:he  patient  rapidly  recovers  with  no  persisting  evidences  of  the 
hesia. 

The  Administration  of  Ether. 
be  prejiaration  of  the  patient  and  the  preliminary  examinations 
red  have  bwn  fully  dealt  with  under  the  general  considerations. 
e  a<Iministration  of  ether  particular  attention  must  be  j)aid  to 
wjpiratory  and  circulatory  systems.  The  stimulant  action  of 
u|Km  the  respiration  and  heart  has  a  marked  advantage  over 
r>form,  with  its  depn^ssiuit  action  in  these  cases.  Tlie  active 
ilation  must,  however,  be  considered  in  a  slightly  adverse  light 
rtaiii  respiratory  and  canliac  pathological!  conditions.  They, 
ver,  .<h(»uld  not  be  considere<l  contraindications,  but  should  be 
d  upon  as  demanding  greater  care  in  the  a<hninistration,  as  little 
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traindication  ;  but  among  the  thou.sancl.s  of  aged  patient.s  anaesthetized 
with  ether  we  find  no  deaths  recorded  as  the  result  of  complications 
de|)endent  upon  this  cause.  The  sjime  conditions  seem  to  have  far 
more  contraindications  for  the  administration  of  chloroform,  with  its 
known  cardiac  depressant  action.  While  emphysematous  and  tulier- 
cular  conditions  of  the  lungs  contraindicate  the  "soaking"  of  the 
patient  with  ether,  they  are  strong  indications  for  its  careful  adminis- 
tration. The  stimulating  effect  of  ether  is  very  valuable  in  these 
asthenic  conditions.  The  depressant  action  of  chloroform  is  dan- 
gerous: it  is  depressant  when  administered  in  any  dose.  Ether  is 
depressant  and  injurious  only  when  it  is  administered  in  toxic  or 
oveixloses. 

The  objectitm  to  ether  on  account  of  its  irritating  action  on  the 
bronchial  mucous  membranes  can  be  entirely  overcome  and  the  chance 
of  these  effects  obviated  by  employing  nitrous  oxide  and  oxygt»n  to 
induce  anaesthesia,  and  continuing  it  by  the  careful  administration  of 
just  sufficient  ether.  Ether,  however,  when  properly  administered 
will  be  entirely  satisfactory  in  the  majority  of  these  cases.  Un- 
doubtedly the  unfavorable  symptoms  recorded  as  the  result  of  ether- 
anaesthesia  are,  many  of  them,  due  to  the  asj)hyxic  element  of  the  close 
method  of  inhalation,  in  which  the  patient  does  not  secure  sufficient 
oxygen  or  air  in  connection  with  the  ether  inhaled,  and  in  which  the 
congestion  which  results  from  the  asphyxia  increases  the  chronic  con- 
gestion or  the  acute  inflammation  of  the  respiratory  pathological 
process  from  which  the  jiatient  is  suffering. 

The  phenomena  seen  during  the  administration  of  ether  may  be 
described,  w^hen  viewed  from  the  clinical  standpoint,  as  follows,  di- 
viding them  for  convenience  into  three  i)rincipal  stages  :  first,  that  of 
consciousness,  in  which  the  j)atient  is  caj)al)le  of  all  voluntary  move- 
ments and  can  hear  and  appreciate  all  that  is  g(M*ng  on  around  him  ; 
second,  that  of  semiconsciousness,  in  which,  altiiongh  there  arc  com- 
plete muscular  relaxation  and  loss  of  voluntary  motion,  there  are  still 
present  reflex  motion  and  sensation,  with  a  dulled  and  distorted  ptjr- 
ception  of  sound  ;  and,  third,  the  unconsciousness,  or  true  anaesthetic, 
stage,  in  which  consciousness,  sensation,  and  even  the  reflexes,  except 
the  deeiHTones,  are  entirely  under  the  control  of  the  aniesthetic. 

The  objects  of  ana\sthesia,  as  has  been  stnt(Ml,  are  the  abolition 
of  ]>ain  or  sensation,  the  abolition  of  reflex  inhibitory  stimulation 
(through  the  abolition  of  reflexes),  and  the  coniplete  relaxation  of  the 
patient,  so  that  the  surgeon  is  in  complete  control.  The  first  of  these 
objects  is  only  attainable  by  the  abolition  of  reflex  phenomena  ;  sc 
long  as  the  patient  is  a  recipient  of  reflex  stimulation  he  is  capable 
of  feeling  pain.  The  reflexes  must  be  abolished  for  another  reason. 
Keflex  stimulation  has  been  found  caj)al)le  of  giving  rise  to  centric 
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itfinifilution  of  the  inhibitorv  eentres  i»f  ?ii»ffi(*ieril  stiviigtli  to  i*anse 
serioa^  and  eveo  fatal  results.  This  is  imduuhti'tlly  more  linhle  to 
oeetir  with  chlorofonn,  yet  it  ia  ii  ihinger  that  should  not  bo  dis^re- 
ganltnl  in  i>|R*nitions  dime  under  ether.  The  setting  of  Inieturcs,  the 
reduetion  of  di.-^lotTatic^n?^,  and  the  breaking  up  of  adhesions  <jan  be 
done  ^hiring  the  second  stiige,  in  which  mu?i<'nlar  relaxation  i,^  jvresent 
althongh  the  n»flexes  have  not  been  afjulisln-d.  Cutting  ojH3i*alions, 
rsfiecially  npon  the  |)erincuni,  .should  be  avoided  hef*>re  the  reflexes 
are  alx>lt^hed. 

The   exumination?    necessary   Itefore    the    administration   of   an 
amesUietic    have  already    Ix^en   described.      The   condition    of    the 


FiM.  9, 
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1\«4ll0n  <vf  pAtif  nt  florinif  anfi«lh<*tlii.     n4?«d  extended  aiid  ciirrteft  ntiteriorly,    (Orig.) 

Iimpi  ind  heart,  with  tJie  arteries,  should  Ije  noted  rarefnlly  before 
etlirriafatioD,  as,  being  foR»wariied,  any  aeeident  that  irnght  occur  is 
more  reailily  avoiile<l  and  the  appropriatr-  measure^  aduj>t»d.  The 
pBtienl  iibonld  lie  upon  tlie  table  with  thr  lipad  somewhat  raised  hut 
iMit  flesod*  The  {KM^ition  a^8unK*d  slionhl  resemble  that  of  a  runner 
•rith  tiif  h«*j*d  <sirried  forwanl  and  slightly  extended  (Fig.  f>).  The 
ptllow  .should  be  [Kirtly  lK*neath  the  shonlders.  This  position  has 
\m^  sboirn  lo  ioiitijre  an  open  glottis  and  prevent  closure  of  the 
pharviix  by  tht*  falling  down  r»f  tin*  sr»ft  pahiti*  np*in  the  tituguc 
Thf    |mtient  should  be  Wiinied  iliat  the  tirst  few  breaths  of  ether  will 
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be  irritating,  and  that  he  may  feel  a  choking  sensation  before  he  goes 
to  sleep,  but  that  that  will  all  pass  away  before  he  loses  conscious- 
ness. If  not  warned  that  these  sensations  are  to  be  expected,  they 
will  so  frighten  him  that  all  the  confidence  gained  will  Ik»  speedily 
dissipated. 

The  first,  or  conscious,  stage  of  the  anaesthesia  may  l)e  divided 
clinically,  for  convenience,  into  three  periods.  In  the  first  we  have 
the  irritation  as  the  most  prominent  symptom ;  in  the  second  the 
{mtient  becomes  accustomed  to  the  inhalation,  and  we  have  a  period 
of  calm ;  in  the  third  the  stimulating  and  exhilarating  action  of  the 
ether  is  in  evidence,  and  we  have  the  })eriod  of  excitation. 

In  commencing  the  etherization  the  object  should  be  to  overcome 
as  far  as  possible  the  irritant  effect  of  the  ether,  by  diluting  it  with 
air  until  the  mucous  membrane  becomes  accustomed  to  it.  This  is 
accomplished  by  holding  the  ether-eone  at  a  distance  from  the  pa- 
tient's face  and  gradually  approaching  nearer  and  nearer;  or  the  cone 
may  be  applied  immediately,  the  patient  permitted  to  draw  a  few 
breaths  of  air  through  it,  and  then  the  ether  added  drop  by  drop. 
This  methcKl,  though  requiring  a  little  more  time,  aff'ords  sufficient 
comfort  to  the  patient  to  comix^nsate  for  the  delay.  The  patient 
should  be  instructe<l  to  '*  blow  out  hanl,"  as  he  will  not  inspire  deeply 
if  requested.  He  will  blow  out  hard,  and  as  a  consequence  must 
take  a  full,  deep  inspiration. 

As  soon  as  the  irritation  j)eriod  has  passed,  and  the  patient  is 
breathing  naturally  and  well,  the  concentration  of  the  ether  vapor 
should  be  increased  by  placing  more  on  the  cone.  This  is  the  only 
period  when  it  is  justifiable  to  "  soak  "  the  patient.  The  concentm- 
tion  of  the  ether  vajxjr  just  at  this  period,  before  the  excitation  com- 
mences, is  of  great  value,  as  it  raj)idly  anaesthetizes  the  patient  and 
cuts  short  the  peri(Ml  of  excitation,  which  is  so  exciting  to  the  patient 
and  has  such  ill  (effects  u])on  the  cinMilatory  system.  By  thus  forcing 
the  ether  at  this  period  the  excitation  period  will  be  shortened,  and 
often  abolished,  so  that  it  is  only  noticeable  in  an  excited  respiratory 
action  or  a  deep,  sighing  inspiration.  If,  by  some  pleasant  word,  a 
smile  has  been  brought  to  the  patient's  face  before  the  anaesthesia 
commenced,  it  will  be  now  seen  in  the  reflected  smile  of  the  excita- 
tion period,  and  we  will  know  that  the  psychical  influence  has  been 
exerted,  and  that  the  patient  is  having  pleasant  dreams. 

Such  a  result  is  not  without  its  value,  as  patients  who  have  been 
forced  under  the  influence  of  an  ansesthetic,  and  held  on  the  table 
during  the  excitation  period,  have  endured  great  agony  in  the  dis- 
turbed dream  of  the  ether  sleep,  and  not  alone  then,  but  in  specific 
instances  it  has  been  known  to  last  for  nights  in  succession,  the  re- 
curring dream  disturbing  their   sleep.     The  exhibition  of  marked 
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excitation,  unless  the  patient  is  addicted  to  alcoholic  stinmJiiiits  or  is 
particularly  robust  and  healtliy,  is  generally  a  mark  of  poor  anoes- 
thrtization,  and  can  be  acroiintcd  fur  by  the  mixing  of  too  much  air 
with  the  ether  during  the  (.wriod  of  e^ilm.  The  mixing  of  air  with 
ether  in  lliis  stage  means  increase  of  excitation. 

The  relaxation  of  the  patient  follows  the  more  or  less  brief  pcriml 
of  excitement.  It  i.s  generally  ashered  in  by  the  commencement  of 
the  ether-snore.  This  shows  the  relaxation  of  the  soft  palate  that 
thuH  jiartially  occludes  the  air-passage,  and  produces  the  sound  similar 

»to  that  heanJ  during  deep  sleep. 
The  second  stage  passes  without  marked  incident.     The  relaxed 
patient  lies  upon  the  table  incapable  of  voluntary  motion  but  senii- 

teani^notiH.  As  lias  been  stated,  tliis  is  tlie  stage  for  setting  fracturx's 
mud  dislocations,  and  for  breaking  up  adhesions.  The  amount  of 
ether  refpiire<l  to  keep  the  patient  in  this  stage  of  aufesthesia  is 
very  small;  he  may  t>e  allowed  to  cxjme  back  till  he  recovers  volun- 
lafT  motion,  and  again  deeply  ana?sthetized,  without  the  exhibition 
B    af  the  jihenomena  incident  to  the  first  stage. 

^^^   The  third;  or  last,  stage  of  hurgical  aniesthesia  is  divided  from  the 

^^^DOHfl  stage  by  the  complete  abolitioTi  of  reflexes  except  the  deep  or 

■  habit-reflexes.     The  reflexes  most  generally  eniployeil  in  etherizing  a 

p    patient  arc  the  ctmjunetival  and  the  laryngeal.     The    conjunctival 

reflex  in  of  the  utmost  dclit»acy,  and  should  be  testeil  with  care,  and 

not  too  fre<piently.     Whenever  any  motion,  except   that  uf  resjura- 

doDy  is  visible  it  is  uimecessary  to  test  for  this  n^flex.     The  closure 

of  the  e}'elid  when  attempting  to  take  the  conjunctival  rcHcx  is  sulfi- 

eient  t€>  make  the  more  deli*'ate  test  nnuecessiiry.     This  reflex  is  ob- 

tainefl  by  gently  touching  with  the  pulp  of  the  tingi^r,  having  care  not 

to  ti»uch  with  the  nail  or  with  a  soiletl  finger,  the  palpebral  or  sclerotic 

oonjuDctiva.     The  result  f»f  this  stimulation  is  seen  in  the  pnekeriug 

of  U>e  lower  lid  as  it  is  drawn  (as  by  a  gathering  thread)  toward  the 

iniier  canthus  of  the  eye.     Cam  should   Ik*  taken   not  to  move  the 

I  lower  ltd  with  the  finger  that  raises  the  up[>er  one  to  reach  the 
coojanctiva.  Any  such  motion  svonid,  of  course,  vitiate  the  value  of 
the  ob*erv,Htion.  The  laryngeal  reflex  is  the  result  of  the  irritation 
of  ffesh  ether  vapor  on  the  mucous  membrane  of  tlic  larynx.  Wlicn 
fresh  ether  is  adde<l  to  the  cone  over  t!ie  fiice  of  a  patient  whose 
reflexes  are  present  the  vaj^or  irritates  the  mucous  ruembmiiej  ant! 
the  result  of  the  reflex  stimulation  is  seen  in  a  swallowing  movement 
of  lh«  larynx.  This  n*flex  is  nearly  as  constant  ns  the  conjunctival. 
and  is  valoahle  iji  eontirmiug  it,  or  when  it  i.-^  im[>ossible  to  get  at  the 
conjunctiva, 

Tb^  presence  or  ab6<mce  ctf  reflex  is  distinctive  of  the  stage  of  the 
auB^hesia:  it  is  the  dividing-line  between  the   reflex,  or  semi-ctm- 
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8ciou8,  and  the  unconscious ;  between  the  annoyances  of  etherization 
and  the  grave  dangers.  Any  complii*ation  occurring  during  ether- 
ization, except  occhision  of  the  air-passages,  if  reflexes  are  not  abol- 
ished, is  only  a  complication,  and  is  never  grave  in  character ;  since, 
while  reflexes  are  present,  c*essation  of  the  respiration  from  centric 
paralysis  cannot  ensue.  It  is,  therefore,  safe  in  these  conditions  to 
push  the  ether  until  by  the  abolition  of  all  reflexes  the  complication 
is  overcome.  The  respiration  must  always,  however,  be  free.  Any 
complication  occurring  while  these  reflexes  are  absent  is  dangerous, 
and  demands  the  immediate  withdrawal  of  the  anaesthetic,  with 
careful  attention  to  the  respiration  until  the  reflexes  return,  or  the 
immediate  application  of  artificial  respiration  if  there  is  a  tendency 
toward  cessation  or  even  eiifeeblement. 

After  the  abolition  of  reflexes  and  the  commencement  of  the  true 
anaesthetic  stage  the  guide  to  deeper  anaesthesia  is  the  condition  of  the 
pupil.  In  normal  aua»sthesia  the  pupil  contracts  to  light-stimulus, 
till  at  the  commoucement  of  the  surgical  stage  of  anaesthesia  it  is  the 
size  of  a  common  pin's  head.  After  the  abolition  of  the  conjunctival 
reflex  the  })uj)il  gradually  dilates,  as  the  i>atient  is  carried  deeper  and 
deejwr  into  the  third,  or  aniesthetic,  stage.  This  dilatation  of  the 
pupil  is,  however,  governed  in  a  me^isure  by  the  reaction  to  light  or 
the  absence  of  light.  The  occlusion  of  the  eyes,  so  that  no  light 
reaches  them,  produces  wide  dilatation.  When  light  is  readmitted 
the  puj)il  contracts,  but  not  to  the  same  extent  that  it  would  under  a 
like  light-stimulus  wiiere  tiie  ether  was  absent.  It  contracts  only  to 
the  point  to  whicii  it  has  been  dilated  by  the  ether.  The  effect  of  the 
ether  is  thus  to  prevent  the  complete  contraction  of  the  pupil  rather 
than  to  dilate  it.  It  prevents  tiie  normal  amount  of  contraction,  the 
amount  of  dilatation  depending  on  the  depth  of  the  aniesthesia.  It 
is  generally  safe,  where  deep  anaesthesia  is  demanded,  to  dilate  the 
pupil  to  one-iialf  of  its  maximum  diameter,  but  it  is  not  necessary  to 
dilate  it  at  all  in  ordinary  eases.  All  the  conditions  of  surgical  anaes- 
thesia are  fulfilled  as  soon  as  reflexes  are  abolisiied,  when  the  pupil  is 
of  a  pin's  head  size  under  bright  light-stimulation.  The  patient 
should,  in  general,  be  kept  in  this  condition  and  with  the  use  of 
as  little  ether  as  possible.  It  will  be  found  that  very  little  ether 
is  required  to  keep  the  patient  in  tiiis  condition,  with  the  reflexes 
abolished,  for  any  length  of  time.  During  abdominal  operations  the 
pui)ils  should,  in  addition,  be  kept  slightly  dilated.  By  using  the 
pupils  as  a  guide  in  these  operations,  in  which  the  return  of  reflexes 
and  vomiting  would  seriously  inconvenience  the  ojxjrator,  the  patient 
can  be  kept  safely  etherized  without  being  pushed  too  deeply.  The 
ether  should  be  added  only  as  needed.  It  should  not  be  poured  on, 
and  the  patient  pushed  deeply  under  its  influence  and  then  allowed 
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u>  recover.  This  is  only  [x-rmissible  when  the  opi  mtivt*  intervention 
deomndi^  the  cessation  nf  the  aiiiestbetic  for  a  time,  as  in  opemtioDs 
aa  tbe  mouth. 

Tlie  chief  attention  of  ihe  etherizer  should  be  given  to  tbe  respira- 
tion. Ether  kills  by  its  toxic  aciion  on  the  respiratory  ceJitre.  Tlie 
brf!athingf  however,  should  l>e  watched,  not  boirause  of  the  tnxir 
acti«>n  of  the  ether*  bnt  to  prevent  iiiterferenee  with  free  respimtinn, 
aod  a?*  a  gnide  to  anajsthes^ia.  The  breathing  sliouhl  be  heard  or  felt, 
noi  seen*  All  the  motions  of  the  thorax  seen  in  respiration  can  be 
made  ami  yet  the  larynx  be  conipletely  closed.  The  ether  vajwjr 
exfanled  [jotir*  out  of  the  cone,  and  by  reason  of  its  great  specitic 
IfHivity  falts  over  the  hand  of  the  etherizer.  Tlie  interrupted  waves 
of  eohl  vafMir  can  be  readily  felt  by  the  luind.  Tlie  ctlier-snore  ig 
gfnemlly  s^o  marktKl  that  any  alteration  in  respiratory  rhythm  is 
quickly  heard,  and  the  deep,  sighing  inspiration  tells  the  ana\sthL'tizer 
that  the  jxilient  needs  more  ether.  Frefpieutly,  however^  when  the 
ether  iH  well  given  the  breathing  is  so  quiet  tljut  the  operator  mnst 
exercise  wire  in  detectint;  the  respiratitin.  The  hand  plsu'cd  l>efore 
the  luouth  wiU  readily  detect  it. 

The  use  of  the  mouth-gag,  tong«ie-foreeps,  etc.,  often  seen  during 
aiuefltll^a,  is  a  mark  of  jH)or  etherization  mther  than  of  great  eare- 
filljiefls  oti  the  (wirt  of  the  etherizer,  and  shows  tliat  the  aniesthetie  has 
not  been  well  administered  since  it  demands  such  aids.  Witli  the 
tient  place<l  in  the  fK»sition  described  above,  witli  ttie  liead  carried 
ti^riorly  and  slightly  extended,  tliere  will  be  no  nt*ed  for  these 
iraplemeiit^.  The  tongue  doe.s  not  fell  back  unless  the  etherization 
Ilia  been  CJirried  to4i  far.  The  soft  palate  denies  not  occlude  the  air- 
way, nor  doc!^  the  pharyngeal  wall  become  su  relaxed  as  to  interfere 
with  it«pinition.  If  they  do,  it  i^  not  necessary  to  draw  the  tongue 
fofininl  by  fort^ps,  except  in  cases  of  very  grave  toxic  ether-cffeets, 
wtien  the  {latient  is  nejirly  piinilyzed.  The  tongue  will  he  (piietly 
tn  the  mouthy  but  the  relaxation  of  the  muscles  in  deep  anesthesia 
may  fK*nnit  the  whole  anterior  pharyngeal  wall  to  sink  |K)steriorly. 
It  iH  iiol,  however,  necessary  to  drag  the  hyuid  bone  aureriorly  by 
tmction  on  the  tongue.  If  the  fingers  are  placed  behind  the  angles 
of  tin*  jrtw%  on  the  jiscendinij  ninii,  and  the  jaw  is  carried  anteriorly, 
wliieh  can  be  readily  acetmijjlished  under  full  relaxation,  the  liga- 
liMttttiiH  nttaehmcnts  of  the  hyoid  bone  to  the  mental  symphysis 
»or^  the  carrying  anteriorly  of  the  entire  pharyngeal  wall  with  the 
Old  bone,  Th!s  fraction  also  dmvvs  upon  the  hyo-epiglottic  liga- 
itwiit^  rutting  the  epiglottis  anil  op<^ning  the  larynx.  If  there  is  any 
ti^twlency  to  vomit,  the  hea<l  shnnld  be  t  a  rind  on  the  si*!e  and  the 
vrifnitii§  jicmiitletl  to  flow  an>nnil  the  larynx  on  the  side  of  the 
pliarynx  and  on  the  inner  Hide  of  th«*  cheek  out  of  the  mouth.     This 
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mniumuvul    ni<*tli<K!  of  raiding  tlic  o|iiglotti8  ami   ojR*iiing  out  the 
jilKiryiix  ii^  ^liowii  in  tl»c  jKH'cnnimiiyiiig  illiistmtion  (Fig.  10), 

Tilt' /i«/x*' t^h^ui  1*1  l>t»  ti»kc*ji  fruni  tiiuf  tci  titiii*  in  <*tlirr-aiitesthesiiu 
tu  iiot€  tlie  gfiirnil  nmdilion  of  the  piitiont  and  the  amount  iif 
sluK'k  from  tlic  ojM^rtiticin.  It  if*  at  fir^t  linblo  tri  Ix-  rapid  fn»m 
exritrnient,  nrul  tlu*  mlmiriistrator  shonld  jndfjr  of  the  case  at  first 
nitliiT  l>y  tin'  pnl?^'  rtvordoil  on  itic  rhart  with  tlie  Instory,  than  l\v 
lh«'  pulse  just  pn*vion.s  to  thr  rommencomont  of  the  anff?sthc^ia.    The 

Fit..  10. 


Onnvinj;  the  hynld  ]iM>riiinnf1  iittjirhiM  pharyngrnl  fitnu'tiife«>  furwiiril  hy  ttnUTif»r  trnetion  un 
iIr'  iiiArior  inAxllla,  ThL*  rmk^tTw  fKt*tt'rior  to  the  n^fcunitiniie  rami,  the  ihiimhst  on  the 
riioiitnl  syniphyi^iN,  puHhiui;:  li  tlou  n^^vitn)  itml  nyM?inn}^'  the  mouth. 

|jnlsc  should  jT^cnendly  fill  ufti-r  the  jmirsthrsin  is  fomnicnied,  unil 
the  .stitnnlmiliK'tion  of  tlit-  fthrr  should  ]tv  Mt  in  its  int'rtns(»d  vulnnir 
and  streii^^^ili.  In  uncitrnpHratcd  ruM's,  in  whrrh  ihv  [lulst-  wits  almnt 
Ttoniin!  Iieion.^  o|n'nitii*n  uwl  lliu  o[M'i-;dion  \>  not  severe  in  ehnraeter, 
the  pulst^  should  not  ri>e  aliovf  !M»  f>r  \iM\  at  most  :  and  oflen,  evm 
after  a  prolongt^d  amesthesiji,  it  i>  just  where  it  enmmeiictxL  In 
other  word>^  etfier  |)ro|>< 'Hy  adiulnistered  should  liave  no  effect  in 
mising  the  pulse-rate  ;  all  sueh  alti-nitiun  should  otily  he  due  to  opera- 
tive shock.  Mueli  of  the  shoek  that  has  Ijeeu  attributed  to  opera- 
tive interveirtion  eini  hr  direetly  trar-ed  to  the  toxie  eflPeets  of  iW 
aruesthetie  a<hniiustered  in  hunger  doses  than  is  absolutely  essential  to 
perfect  ame.stliesia.     The  raising  of  the  palse  in  ope rati^nis  that  are 
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of  tliemeelves  not  liable  to  produce  shock  can  usually  be  accounte<l 
for  if  the  ratio  of  the  amount  of  ether  employed  t(»  the  length  of  the 
anaesthesia  is  studied.  When  the  pulse  is  found  in  an  adult  to  be 
small,  compressible,  and  between  140  and  150  per  minute,  the  indica- 
tions are  for  the  administration  of  strychnine.  It  should  be  given 
liypcxlermically  in  ^  grain  dose,  to  a  healthy  adult,  and  repeated 
once  if  the  condition  of  the  pulse  demands  it  after  a  half-hour  inter- 
val. As  has  been  said,  it  should  be  the  ansesthetizer's  business  to 
know  what  drugs  the  patient  has  received  just  previous  to  the  anaes- 
thesia, and  how  much.  The  administration  of  pure  oxygen,  either 
in  respiratory  complications  or  where  the  results  of  shock  are  in 
evidence,  will  l)e  found  of  great  benefit.  Where  the  patient  is  in 
a  collapstnl  condition  or  already  seriously  shocked  the  administration 
of  ether  with  oxygen  is  strongly  to  ))o  recommended,  if  a  general 
anaesthetic  is  imi)erative. 

The  stages  of  ether  anaesthesia  are  pnictically  the  same  no  matter 
what  form  of  apparatus  is  enij)loyed  in  administering  it,  if  plenty  of 
air  or  oxygen  is  given  to  the  j)atient  at  the  siime  time.  The  closed 
method  of  inhalation  combines  with  these  phenomena  those  in  a 
measure  of  asphyxia,  and  the  clinicjil  picture  is  therefore  somewhat 
modifietl.  The  stages  are  reaeheil  more  rapidly  with  a  smaller 
amount  of  ether  employed.  The  eifect  upon  the  patient  cannot,  how- 
ever, be  as  good  as  when  the  open  method  or  that  with  the  admixture 
of  the  necessary  amount  of  oxygen  is  emj)loyed.  When  the  closed 
methoil  is  employed  with  the  use  of  the  Clover  or  Ormsby  inhaler 
the  anaesthetizer  should  avoid  the  asphyxie  symptoms  as  far  as  pos- 
sible, by  admitting  air  beneath  the  mask  when  the  signs  of  asphyxia 
are  visible.  The  metlnKl  is  not  frequently  employed  in  this  country, 
and  can  only  Ik»  recommended  when  modified  by  the  employment 
with  oxygen. 

Appcu-atus  for  Ether  Administration. — The  simplest  methods 
are  generally  the  l)est,  and  the  most  elegant  methcKl  of  administering 
ether  with  the  greatest  comfort  to  the  patient  is  by  the  drop  metho<l 
on  a  piece  of  folded  sterile  gauze.  A  pad  al)out  five  by  seven  inches, 
made  of  eight  or  ten  thicknesses  of  gauze,  is  formed  into  a  cone  effect 
by  placing  a  three-cornered  fold  in  each  end  of  the  pad  and  fastening 
it  with  a  siifety-pin.  This  arrangement  keeps  the  gauze  and  cold 
ither  above  the  patient's  nose  and  lips,  and  permits  the  vai>orization 
of  the  ether  within  it.  It  can  be  easily  inverted,  so  that  the  freshly 
*aturate<l  side  comes  within.  The  method  is,  however,  expensive. 
The  old-fashioned  towel  and  paj)er  cones  are  to  be  avoided ;  sufficient 
air  does  not  reach  the  patient,  and  the  ansesthetization  is  rendered 
ver}-  uncomfortable. 

The  Allis  inhaler  (Fig.  11)  is  a   very  valuable  instrument,  and 


economizes  viUvr  wbilu  rcnderiiijLr  ll*e  palieiit  conifortaUlp.  Ckre 
^lumkl  1h>  taken  to  luive  ihe  flannel  Imniliip",  n|>(»n  wliich  tin'  ether  i^ 
pfjured,  \vt>nml  on  sntlieiently  eluse,  otiiervvise  the  too  great  admixt- 
ure of  air  is  liable  to  increase  the  excitation  and  make  it  difficnlt  to 
keep  the  |»atient  under  the  tutliienee  of  the  ether.  The  metal  frame 
must,  of  course,  Im  sterilized  and  rewound  for  each  anaesthesia. 


Vui.  11 


AUis'js  itthiikr. 


A  convenient  and  cheap  methinl  of  producing  similar  results  has 
hvtcly  been  ile vised.  It  co^^ists  in  taking  a  strip  of  eardlxvaril  six 
inehes  wicJe  aiul  about  eighteen  inches  long,  and  bending  it  into  a  form 
si  u  I  liar  to  that  of  the  AlHs  inhaler.  It  is  hehl  in  this  position  by  a 
ru Idler  baud  or  a  strip  of  adhesive  plaster.  One  end  is  covered  with 
sterile  gauze  that  dips  in  au  inch  and  a  half  or  two  inclies.  This 
jMX'ket  h  then  filled  with  crnni|iled  ganze  and  covered  over  with 
another  sheet  of  gauze.  The  diiferent  hiyers  can  he  tie  hi  in  place  by 
the  rubber  hand  or  adhesive  plaster.  The  end  applied  to  the  imtient's 
face  can  l)e  bound  with  adhesive  plaster  after  it  has  been  cut  to  lit  the 
nose.  The  cone  thus  formed  is  cheaply  madcj  highiy  satisfactory  in 
its  results,  and  economical  of  ether.  A  fresh  cone  can  be  readily 
made  for  each  patient,  and  destroyed  after  it  has  been  used. 

A  convenient  drop-l>ottle  is  arranged  by  cutting  grooves  on 
opposite  sides  of  a  cork  from  one  end  to  the  other.  The  air  enters 
by  one  groove  and  permits  the  ether  to  flow  out  through  the  other. 
Or  a  rubber  cork  can  be  t^tnployed  having  in  it  two  glass  tnlies,  the 
extremities  of  whi<'h  are  beut  in  opposite  directions.  The  Roberts's 
ether  bottle  is  jinibaldy  the  best  device  that  can  be  obtained.  It  pre- 
vents evaimration  and  S]nlling,  even  when  the  bottle  is  laid  down, 
and  yet  the  ether  flows  readily  when  rcfjuired. 

Where  it  is  necessary  to  etherize  a  jiatient  through  a  tracheotomy- 
tiiljc,  as  in  operations  upon  the  pharynx  or  larynx,  a  ileviee,  which 
the  author  has  found   jierfeetly  satiafactory,  is  to  nbtain  a  rubber  tul>e 
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tlifvf  or  fimr  feet  \o\\g  that  will  lit  closely  into  \\w  inm/r  caniila.  At 
its  other  end  an  onlinarv  glass  fiiniiol  is  iitti-il,  and  holds  some 
rnimplt^l  guiiZL-.  If  the*  funnel  is  rn^w  helcl  at  a  Ioutt  k'vel  *han  the 
tiacht^titomy-tiibe,  the  rubher  tiiln^  forms  aji  S  shapi\  If  tho  ether 
carefully  adminisTpred  tlMM*e  is  no  (rriiatitm  nf  tfic  In'onehial  iniicous 
tueiiibnitie ;  and  the  ana^'^tlietizer,  standing  well  imtside  of  the  o[)era- 
tire  field«c^n  Ik*  guidiHl  in  tlie  administration  of  the  anicstlietit?  ehiefly 
by  the  n*s[>initorv  movement.  A  suitable  swab  must  l>e  at  liand  to 
clear  the  tracheal  tul>e  of  mucus  as  it  eollecti?. 

Th^  excessive  secretion  nf  mucus  in  t»pc  nit  ions  on  the  month  i>r 
filmgiis  vm\  Ixi  in  a  great  measure  controlled  by  administering  yjL-^ 
in  of  atropine  before  the  commencement  of  the  anicsthesia.  After 
the  tmcheotomy  ha.s  hei*n  dtme  the  larynx  ami  pliarynx,  with  the 
n8!^ipl]ag;tLH,  should  be  pingged  with  gauze  sponges  securely  held  by 
ligntwreri.  B1o<m1  and  nuicng  are  thus  preventt^d  from  entering  the 
lunknx  or  tesophagus,  and  the  interference  with  i*espii-ation  anti  tlie 
femlency  to  vomiting  they  are  liable  to  induce  arc  prcventetl. 

In  tlie  tuimint^f ration  of  nitrous  Q.i*hh>  and  tt,nf(/rn^  folio wimI  by 
ether  and  oxifffen^  s|iecial  apparatus,  as  shown  under  Nitrous  Oxide,  ia 
reqiiinil.  Although  tliere  are  a  nundier  of  forms  of  apparatus  devised 
r  making  the  change  readily  from  nitrons  oxide  ia  ether  and  oxygen, 
ey  arc  more  or  less  crude  and  awkward  in  tfieir  a|ipli^'ation.  The 
admini^tnititm  of  the  two  gases  (nitrons  oxide  and  oxygen)  in  ctmi- 
btnation  i.^  pejidily  accomplished;  hut  the  methmlr>  of  vaporizing  ether 
ami  mixing  it  in  the  rctpiisite  amount  witli  nxygi-n  are  as  yet  unsat- 
ie^fiictory.  The  i<iimpler  nietluHl  of  aeeoin [dishing  the  same  result  is 
pnictit^lly  that  rccomracndcd  in  the  administration  of  nitrons  oxide^^ — 
tiyit  is,  the  eftijiloyment  of  the  oxygen  in  the  air  instead  of  pure 
oxygen.  Pure  oxygen  is,  however,  a  stimulant  Ut  rt^spirationi  and 
of  gitst  %'ttJiie  where  asphyxic  symptoms  are  to  be  nvereume  wliirh 
have  resulteil  fnmi  the  adrainistratiiin  of  an  ame^^thctie,  and  it  .should 
«lwmy0  be  at  hand 

record  of  all  ether  administnitiuns  should  be  kept,  (specially  in 
tal  work,  and  can  conveniently  be  kept  by  employing  a  blank 
ifiitiilar  to  that  shown  in  Fig*  12,  which  the  author  has  intrmlnced 
th^  F'hiladelphia   IlnspJtah     The  stub  remains  itj  th<'  etherizer's 
ik,  which  when   lilh*d  is  filed  away,  while  the  detachable  blank  is 

fil^^i  with  the  historv-sheet.     Readv  reference  can  thm»  l>e  had  to  the 

•  It 

Vcl  iif  the  ame^thesia  np<in  tlie  patient  if  a  subsequent  anicsthesia 

ouhl  Ik*  reipiin'd,  while  the  data  collected  are  valuable  iov  reference. 

The  After-treatment  of  the  Patient.^ — The  recovery  from  ether- 

ithc^ia  15  often  proli»nged,  and  it  is  absolutely  necessary  that  the 

t  hv  car«*fnlly  watche<l  «lunng  the  reci^very.     As  a  general  rule, 

the  aiMeHtltetixer  should  not  leave  his  j^Htient  until  the  return  of  con- 
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scioiisness  is  so  far  advanced  as  to  permit  the  patient  to  clear  his 
throat.     The  danger  of  septic  infection  of  the  lungs  by  the  inspiration 

Fig.  12. 

Date - -  -- -   Ward Bed 

Name - Age Wt. 

Operation — - 


Anaesthetic Commenced  at - 

Third  stage  reached  in Min.         oz. 

Duration  of  anaesthesia..- - 

Amount  used oz. 

Temperature -      Pulse-    .  before  anaesthesia. 

"     -- after 

Patient  was  -  .       sick. 

Recovery  complete  at __ 

Remarks -  --  -- - 


Am^hetitt, 
Duplicate  to  be  Filed  with  History-sheet. 


Date Ward---  Red — 

Name.-  -    - - -    --.  Age. -.-Wt 

Operation  .      -  .  _ .- 

Anapsthetic ...  ..   Commenced  at 

Third  stage  reached  in  .        .  ..Min. - oz. 

Duration  of  aniosthesia .- 

Amount  used --- oz. 

Temperature -      Pulse  -  l)efore  anasthesia. 

"  .    "      after  " 

Patient  was — sick. 

Recovery  complete  at - - 

Remarks - 


AnoBdheLvBi, 

Ether  blank  (Philadelphia  Hospital). 

of  the  stomach-contents  by  an  unconscious  patient  should  not  be 
underestimated.  There  is  also  danger  of  strangulation  by  the  lodging 
of  a  fragment  of  undigested  food  in  the  hirynx.     The  latter  danger  is, 
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iir€oiirBe»abvmted  and  the  former  lessenal  hv  the  careful  preparation 
of  tJii*  patient  fur  the  ether.  The  t4?ndency  to  vomit  can  be  decreased 
and  voraiting  checked  in  many  cuse^  by  the  exhibition  of  vinegar  or 
dilute  atretic  arid.  It  sliould  be  [jtiured  im  a  pieee  of  gauze  and  lield 
befare  the  {*atiet»l*s  fuce,  so  that  the  va|Kir  is  iidmled.  The  ana?sthet- 
MBrr  should,  of  conrse,  test  the  strength  of  tlie  va[K»r  liim^elf  before 

i  adminir^Tenng  it  to  the  jwitieiit.  Vomiting  before  tl*e  [mtient  has 
regained  consciousness  should  be  treated  as  during  antesthesia*  The 
head  should  lie  turneil  to  (»ne  side,  and,  if  necessary,  the  jaw  brought 
Ibnnird  and  the  mouth  o|*ene(L  Tlie  tendency  of  i>utients  who  have 
been  etherized  to  jaiiffer  fi-oni  pnenniouia  is  probal^ly  exuggt^rated,  and 
Is  attributt^l  lo  the  wrong  source.  They  shoiilil,  liowever,  be  guarded 
Irofii  taking  cohl,  as  tlieir  relaxed  eoiuhtion  nu<hinl)tcdly  rendi^rs  tlu-m 
more  susoeptible. 

The  ComplicationB  of  Ether-anaeetheeia. — The  a*t  idents  tliat 
occur  during  the  administnition  <»f  etlier  are,  in  the  nrnjorily  of  eases, 
due  to  sc>me  defe<*t  in  tlie  metlnKl  in  which  it  is  given.  There  are, 
however,  certain  individuals  who  are  prcdisjjosed  tu  exaggerate  tlie 
tinpleciT^nt  Hymplonis  that  arise  in  the  various  stages  of  the  anaesthesia. 
In  the  fir^t,  or  conftc^ious^,  stage  the  elcmentji  that  tend  to  prothiec 
unpleasant^  and  even  dangerous,  symptoms  are  tlie  terror  uf  the 
patient,  the  rigidity  of  the  muscular  system  (whii'li  comes  on  as  a 
sudden  i({Mi.sn)),  and  the  nsphyxial  syni|itouis  that  nmy  be  due  to  this 
8|]a£»m  or  the  result  of  the  lodging  of  a  foreign  btxly  iu  the  larynx. 
All  of  the*i€*  complications  can  be  avoided  in  the  majority  of  cnm^i^. 
The  patient  should  never  be  forced  to  take  the  amesthetic.  Often 
the  finit  hn*ath  or  two  bewilders  a  ptitieut,  so  that  false  rnijiressions 
an*  liable  to  lead  to  mental  excitement.  If  tlie  jiatient  is  jK-rmitled 
lo  nftum  to  consciou.**ness,  the  hallncinations  can  be  readily  dis|K'lled 

^aiid  the  ether  coniinued  without  the  dangers  that  follow  where  the 
fi!mlwiec  1^  overcome  by  force.  Fright  has  l^eeu  known  to  cause 
fktal  arre?*t  of  the  lieart.  iruscniar  rigidity  and  spasm  are  also  in  a 
great  measure  the  result  of  too  hasty  adnu*nistration.  Tlie  struggling 
{Milient  hm  ether  imiuhhI  upon  the  cone,  the  eoucentmtiou  produces 
marked  irritation,  and  a  spo^^m  results*  When  sixismodic  contraction 
And  rigidity  of  the  mu8<di»s  take  place  in  the*  early  stage  of  anieslhesia, 
they  are  best  overcome  by  temporary  withdrawal  of  the  anastlietic, 
mud  its  continuance  in  less  concentration  after  relaxation  has  taken 
pfaice*  An  annoying  tremor  that  is  sometimes  an  unpleasant  compli- 
catioQ  and  renders  operation  difficult  can  be  overrome  by  permitting 
the  patient  to  return  to  the  first  stage,  and  then  reiieating  the  anjes- 
tbma.  It  may  lie  nt^cesc^ary  in  some  instanei's  in  rejK*at  this  proce<hire 
two  or  threi*  times  In-fore  the  Iremnr  ceases,  but  it  will  suecee*!  if 
peimted  in  sufficiently  long.     If  vomiting  threatens  during  the  first 
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stage,  it  is  generally  best  to  susj>eiid  the  anaesthesia  until  it  is  over,  and 
to  wash  out  the  patient^s  mouth  before  read  ministering  the  anaesthetic. 
Vomiting  during  the  oi^ration  should  not  be  permitted,  and  can  be 
prevented  by  "  pushing"  the  patient  under  the  influence  of  the  antes- 
thetic  and  abolishing  the  reflexes.  If  during  the  commencement  of 
the  anaesthesia  there  is  an  excessive  secretion  of  mucus,  it  maybe  more 
difficult  to  anaesthetize  the  patient.  It  is  often  well  in  these  cases  to 
permit  the  patient  to  recover  sufficiently  to  swallow,  when  the  mucus 
will  be  removed.  In  the  later  stages  it  is  only  necessary  to  allow  the 
reflexes  to  return  for  this  to  be  accomplished.  As  has  been  pointed 
out,  the  administration  of  atropine  tends  to  diminish  the  amount  of 
mucus  secreted,  but  it  is  essential  to  remember  in  such  cases  the  effect 
upon  the  pupil. 

The  dividing-line  which  separates  the  annoying  complications  from 
the  dangerous  in  narcoses,  is  formed  by  the  superficial  reflexes.  Their 
presence  or  absence  is  the  basis  for  the  diflTerentiation  of  the  danger- 
ous from  the  annoying.  While  the  respiration  is  free  and  full,  devia- 
tion from  the  normal  course  of  the  anaesthesia  is  not  dangerous  if  the 
superficial  reflexes  are  still  present.  On  the  other  hand,  their  absence 
converts  any  alteration  into  a  danger.  The  guides  to  complete  and 
proper  surgical  anaesthesia  are  the  breathing  and  the  reflexes,  with 
sufficient  attention  to  the  circulation  to  determine  the  effect  of  the 
operation  and  anaesthesia.  The  pulse  does  not  need  to  be  watched  so 
closely  in  the  open  method  of  ether-administration,  nor  are  there  fre- 
quent changes  in  the  color  of  the  patient.  These,  however,  are  signs 
that  are  not  without  their  significance,  but  in  ether-administration 
they  generally  point  to  an  interference  with  the  respiration,  and  not 
with  the  circulation. 

In  the  third,  or  complete  surgical  anaesthetic  stage,  in  which  the 
superficial  reflexes  are  abolished,  any  alteration  from  the  normal 
demands  immediate  suspension  of  the  ether  and  an  examination  of 
the  air-passages  to  make  certain  that  there  is  no  interference  with 
proj)er  breathing.  Very  frequently  a  test  of  the  reflexes  will  show 
that  the  patient  is  returning  to  the  second  stage,  and  that  all  that  is 
demanded  is  more  ether. 

Failing  respiration  demands  the  removal  of  the  anaesthetic,  the 
clearing  of  the  throat,  and,  if  the  patient  does  not  breathe  more 
freely,  the  commencement  of  artificial  resj)iration.  If  there  has  been 
much  loss  of  blood  by  the  operation,  or  through  the  accident  that 
has  made  it  necessary,  the  foot  of  the  table  should  be  raised,  and,  if 
necessary,  the  limbs  and  abdomen  bandaged.  This  is  not  as  necessary 
with  ether  as  with  chloroform,  for  we  do  not  have  with  it  the  de- 
pressant action  on  the  vasomotor  centre  and  the  consequent  dilatation 
of  the  capillaries.     It  may  be  well  at  this  point    to    warn  against 
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tbe    r^umptioti    uf    tlic    liorizcmtal    [>i>>itiij|i     Urn    rapiillv  alter  the 

|i£itieiit  ha.^  Wen  aiifesthetized  in  the  Trendelenburg  |MxsituHK     Serious 

'    ha.<  Ibllowetl  a  tiMj  *«ntl(l<vn  hnvering  iif  tht^  extfeniitie?  in  a 

I  :  of  cases  that  have  come  iiinler  the  iiiithor's  r»l»servatfoii. 

The  reversetl  motion  of  tlie  diii|ihraa^m  nntler  toxic  do^s  of  ether 

lis  worthy  of  nu'iition.      Instcail  of  tlte  normal   ni(»tion,  it  han^js  re- 

flaxe^l    when  the  etijer  is  piishe<l    to<j  far,  thnmgli    paral}\^irf,  aiul  the 

inspiratory  nio%*entrnts  of  the  thorax  draw  it  upward,  eauj^ing  a  re- 

f  raetioo  of  the  abcKimen. 

I'l.,.  i;r 
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AnlMriiftl  r«^|>ir»iloii     SyivnUT  «  mcthrMiK     V\t^\  fMi^itioii,  romyitf^ted  ctplrntioti. 

tflff  thr  removal  of  rln'  anu\sthi'tie  in  thn^jitened  faihirr  uf  rf's|)i- 
the  tongue  slionhl  he  hnniglit  furwanl  either  l>y  tlie  aiiatumiral 
tncth«.Ml,  hy  tneans  of  the  attnehnient  tu  the  jaw,  a«  dt^^^erihc^l  ahi)ve, 
ur  i*y  the  din^'t  traction  hy  means  of  foreeps.  In  drawing  the  tongue 
out  with  forceps  eart*  shouUI  he  taken  not  to  draw  it  over  th^  tcetli 
fif  tlie  hiwer  jaw,  which  not  only  injures  it,  but  also  is  ineffective*  in 
producing  the  desired  result.  It  should  he  drawn  upward  as  well  as 
ontwunl,  jii8t  avoiding  the  npi'ier  tpeth.  Traction  in  this  tlircrtion 
will  net  directly  on  the  hyoid  bone,  and  throngli  it  on  the  anterior 
pkarb^fiHrnl  wall  and  the  epiglottis.  Stimulation  of  the  respiration 
[ii(Vi*ii  rr^nlts  from  dashintr  of  ether  upon  the  bared  alHlonicn*  It  can 
be  tttimuhited  by  Labortle'^  method  of  rhythtnic-al  traction  upon 
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the  ;iuig»K',  T\\U  laetlhMl  m  readily  a|*|»lii'ahU'  tn  ull  iv^Nsalinns  of 
rrspinition  (mux  wfiiUevtT  ctut^ii*.  Lahonle  fiMiiif!  that  when  the- 
itujgiic  18  firm  I V  gni>iMHl,  as  with  iuit*|>.s,  ur  hy  rhe  tiii^er-i  rovei\'<l 
with  II  towel  or  tianilkerc^hicf,  or  when  the  hyoid  Ixjiie  is  drawn 
antcri^vrly  hy  hmikintj  the  finder  hack  of  the  ba>ic*  of  the  tongue, 
if  rhylhiincal  tniilimj  is  made  ri'spimtinn  i.-^  n^flexly  stimulated.  The 
traction  exerteil  imiht  tiol  be  eoiiKlant,  luit  rhythmical  at  the  rate, 
in  the  adult,  of  ei^rhteen  tractions  ptT  minnte,  t'orrcspondin^  to  the 
aurmal   ins])ii':itury  rliythm.     Tlie  |itir|w»?e  of  the  traeti<»ij  is  h»  dra>v 
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the  hyoid  lioiie  anteriorly,  and  as  a  i'c»iise(|n(iiee  a  reflex  stimulation 
ii«i  exerted  u])on  tlie  respiration.  1 1' the  itic»tiini  is  given  by  trae'tion 
tiptMi  tlie  toii^nie,  it  must  be  pulled  upward  and  outward,  as  noted 
above,  and  not  downward  over  the  h^wer  teetli. 

In  jicriorniinjj:  artiiieial  resjnrjiiiiiu  tin*  ]iatient  sluiuld  be  br<Mi^r|ii 
well  to  the  head  of  the  table.  The  shouhlers  mid  neek  should  be* 
raised  l)y  a  piUow,  and  the  head  allowed  to  fall  intf»  an  extentled 
jHisition  { Ki^.  b*'0.  The  rai-iriM  of  tin-  hea<l  and  neek  abovi^  tlie  level 
of  the  trnidv  i!i>ures  thi-  patency  ut' the  respiratory  passages,  while  the 
rxtensinn  *»f  the  bead,  by  prodnian*r  an  ti[»\vard  tiaetion  (m  the  hyni<l 
Uiniv,  raises  the  ejnLrloitis,  ijpeniu^  the  larynx  su  that  air  ean  i^^adily 
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nish  in.  The  i*xtriisii>u  i>f  tlie  \m\i\  U\  |>ermitting  ii  to  Ihll  uvt  r  tin? 
hcati  of  the  table  iiii^ures  the  passage  of  any  vomited  matter  Ueyoiid 
Uie  hiryiix,  uihI  tlni^  avohlH  the  chmjrers  ineMeiU  u%  io!^iiiniti*iii  «»r 
septic  matter  into  the  hiiigs,  Tlir  |»illMW  ninlrr  the  ^liiMiltlers  also 
ac!^  US  n  fith*riiin,  iiien?a^iDg  the  rlfieieney  of  tin-  tniMivi  rl  iu>i[»irati)rv 
ntoveiueiit. 

Figs,  13  to  10  *lf'piet  the  setjiieiiee  of  moiiun  in  the  Svivester 
methods  FiJ  the  first  |Mi^tttiai,  the  air  is  expelled  from  the  liinirj^  hv 
prcasim*  njMiii  the  thoracie  vvnll  by  tin*  pressure  uf  the  patient's  arms 
itpon    the    thorax    a.s  they   an-   foreccl   downwiird.     The    inspiraturv 


pot  t*i  pHMJiieeil  \\y  nirryirifj:  I  lie  ann-^  outward  Ami  iqiwjud 
14)  ill  the  Imnsverse  plane  id"  the  j>;ilientV  hody  until  they 
meet  silictve  the  head  (Fig.  !♦>)  at  a  point  whieh  eorres|Min(ts  to  eom- 
|ilrte  ift^pimtion.  Here  the  pectonil-  and  oilier  nnisele^-of  in>|iiration 
an*  put  ii|N>n  the  stret^-h  and  tin'  llior;teie  cavity  expandrtl  To  its 
otmiM  i^jKicity.  A  slight  paiKse  shunid  l>n  made  at  this  pnint  before 
II  is  piVMlneed.  Tbe  arms  are  lbc*n  earried  dowiivvanl  in 
.i-*in^  3nterop>^teriorly  ibriuigh  the  IwhU  ( Fiir.  1*>)  until  tlit^ 
rj'cU-  iif  reifpimtiijn  in  eonipletod  and  the  (ii^l  jiosition  reassnmed. 
Iw*^'  moveiiieiiU  shonld  not  In?  exfn^uti'd  burrieilly,  Ijut  in  the  tirnc* 
iMirmal  ix»^piratinn,'^"venteen  or  eighteen  t"»  iIh*  minute.  A  good 
ide  i^  the  •^iienilorV  own  n*spiratyrv  rbylluu, 
~      Voi.IIL-4 
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Tlie  ailmiiiistnition  <*f  pure  oxygon  throuj^U  a  simple  tube  plact'd 
in  the  mouth  or  nostril,  depending  npon  which  direction  the  inj^pira- 
torv  flow  takes,  will  be  found  of  nndoubted  vahie,  as  the  amount  of 
oxygen  taken  into  the  ^system  will  be  inaterially  incrc*ased. 

Forced  in^ptnitiou  Uy  the  employment  of  intnhation*tube8  and  air 
pum]MMl  in  by  an  ordinary  bellows  ha-^  lieen  suggested,  and  jiroved 
by  experiment  to  be  a  valuable  nietbiHl  of  resuscitating  |mtients  suf- 
fering fixuu  asphyxia.     The  introduction  of  an  ortlinaiy  soft-rubber 
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catheter  into  the  larynx  has  btn^n  .'^ngge.ste*l  as  a  snlistitute  tbi-  iutnlm- 
tion,  and  has  the  advantage  of  simplieity  of  apparatus.  It  has  also 
been  suggested  tluit  the  oj>t^rator  can  bhjw  through  tliis  catheter, 
thus  forcing  air  into  the  patieut'i,  lungs.  As  a  substitute  for  tliese 
niethods,  the  author  wouhl  suggest  tlie  enipioyiueut  of  the  pure 
oxygen  apparatus.  It  is  now  genemlly  admitted  that  a  cylinder  of 
oxygen  shoidd  be  among  the  apparatus  prepared  for  the  aim\stliesia. 
By  attacbiug  the  oxygen  tube  to  the  soft-rnl)lior  catheter  inserted  in 
the  larynx  the  pressure  of  the  liberated  oxygen  can  be  emiyloyed  to 
distmd  the  bnigs,  ean  be  readily  t-diitrolled  and  the  pressure  shut  off 
when  expiratory  pressure  is  made  n\\uu  the  thorax. 


Tht:  initavciHiiis  iiijerilori  of  ijiinuul  mh  .solution  i.s  a  valuable 
adjunct  ill  c4lh's  in  which  tlji're  has  Iktu  grvnt  lii,s,s  tA*  LilduiL  It  im 
mliH)  of  value  in  BtimuUiting  the  circulation.  Saline  solutionis  may 
al^o  be  inlrcxlueed  into  tlji*  rectinii,  bin  shimhl  In^  hot  in  eithor  rase 
( 105"  F*  al  k'JMt),  Strong  coffee  for  the  rcct nni  i>,  iHiwever,  prefcraljle 
ttn  •  ^limuhint.  Alcoholie  f^timuhuion  is  not  valiial»le  iti  etiier* 
the  action  i:*  very  similar  to  that  of  tlie  ether,  an<l  in- 
llber  thuo  deert^a^ies  the  effect.  In  elilorofonn  it  may  lie 
umd^  bllt  ltd  employment  must  depend  n|Min  the  condition  and 
itrtngtli  of  the  heart,  and  whether  it  is  eapahle  of  sn.stained  r.etiiui, 
Stryebnine,  oh  has  been  ahva<ly  stated,  is  the  best  stinmlant  we  pos- 
sess of  the  n»t5pinition,  while  digitalis  should  Ik-  emidoyed  for  the 
wfrakiiti^l  failing  heiirt  that  <leniatids  strength  rattu'r  tlian  stimidaticui. 
Nitrate  of  ainyl  hhould  l>e  avoided^  beeuuse  of  it6  action  on  llie  vaso- 
dibtor  eiV8t4Mii. 


k 
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The  Administration  of  Ohlorofobm, 
Ab  IiA^  lR*t*n  jKjinteiJ  out  in  the  general  i"eniarks  ujmui  anses- 
tics,  chloroform  i^?  a  depressant.  Its  action  y|>on  the  tissues  and 
ixTi4tral  e«*ntre?»  is  depressing.  Its  dominant  action  is  seen  in  de- 
liftfMiiog  the  Mii«omotar  centres,  causing  dilatation  and  fatal  syncope 
by  the  wilhilniwul  <»f  sufficient  bhwHl  from  the  eereluid  respiratory 
and  earriiae  centre*.  In  eontiniied  aniesthcsia  its  toxic,  depressing);, 
iloDititaot  action  iimy  be  cxcrtnl  directly  op^vn  thoc  centres,  and 
r**  eithiT  esirdiae  or  rt^spinitorv  failurt*  as  a  eonscfpience,  Un- 
'  dly  vasomotor  failure  is  the  more  lVci[Ueut  cause  of  death 
imdercliiumform,  but  there  is  also  no  doubt  that  itrc  cardiac  failuiie 
msy  be  the  primary,  or  both  may  fHx*ur  so  nearly  ro«^^etlier  that  it  i*^ 
fanpombic  to  decide  definitely  which  was  ]»rrmary,  while  both  uitist 
lie  ikeUI  rc^pon.'ftible  for  the  fatal  t<Tnii nation. 

Tbi'-M^'  bri<*f  considenitlons  of  the  action  of  ehlorotbrm  emp!iasize 
the  fiw^t  that  in  its  adrninistnition  the  auEusthctizer  mti-t  ev(  r  be  on 
the  alert,  and  have  that  praetlcad  iHlucation  wliieh  enables  him  to 
d<*t«*Y*t  inimnliately  any  vuriution  from  th**  normal  cd*  either  cardiac  or 
n-s*piniiory  action* 

Tile  chief  concern  of  the  arjiestlietist  iti  the  administration  «>(' 
rblorofonn  should  be  with  the  n>piration,  to  see  that  tlie  patii'Ut  p  t> 
^ufficieiil  air  ;  and  under  no  condition  shoidd  tlie  vapor  td' chlortifMrm 
fitrm  Bit>rR  than  4  per  cent,  of  the  iuhale<l  air.  In  this  repird 
rit"  "  I  and  it^  mixmres  vary  absolutely  frtnn  ether  and  nitrous 
M\       ,        I  r«?  mtnralion  with  the  vapor  is  ot*ten  desiralrlc. 

Thr  prcliwinary  pn*|»nnitit»n  of  the  jKitientfor  chlorofurm-nareosis 
i*  iy  tlie  Fjimc  a-^  in  i^lher,  as  alrcadv  described.      In  addiiinu, 

l!  rirlenj  iif  fill     t  \ihiritfttriM  v?»jiHr  uiion  the  skiu  of   the  i\\ce 
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must  be  prevented  by  the  application  of  vaseline  just  prior  to  the 
administration. 

As  with  all  antesthetics,  concentration  of  the  vapor  is  to  be  avoided 
in  commencing:  and  with 'this  agent  the  greatest  care  should  be 
observed.  With  the  other  agents  concentration  produces  annoying 
symptoms ;  with  chloroform,  concentration  always  produces  danger- 
ous symptoms. 

When  the  administration  is  commenced  the  cloth  ujwn  which  the 
chloroform  is  dropped,  one  drop  at  a  time,  should  be  held  at  least 
five  inches  from  the  fac*e;  and  it  should  under  no  circumstances  be 
approached  nearer  than  two  inches ;  and  a  large  quantity  of  chloro- 
form should  never  be  jioured  on  at  once.  Drop  by  drop,  literally, 
is  the  best  metho<l,  with  the  drop  timed  to  fall  at  the  commence- 
ment of  inspiration. 

The  stages  and  symi)toms  of  ana?sthesia  are  practically  the  same 
as  tliose  described  under  ether-administration.  They  succeed  each 
otlier,  however,  nuux;  rapidly,  and  the  dangerous  conditions  also  come 
on  and  reach  a  critical  i)oint  with  much  greater  rapidity.  Chloroform 
should  never  be  pushed  during  the  struggling  of  the  excitation-stage. 
The  danger  of  a  forced  inspiration  of  saturated  chloroform-vapor  in 
the  struggling  and  its  confinement  in  the  lungs  and  absorption  into 
the  circulation  have  already  been  dealt  with  in  detail.  Relaxation 
of  muscles  follows  excitation,  and  is  in  turn  followed  by  loss  of 
reflexes  and  com])lete  surgical  ansesthesia.  The  color  of  the  face,  and 
the  volume,  rapidity,  and  quality  of  the  pulse,  must  be  constantly 
watched,  and  tlie  slightest  variation  noted  and  its  cause  determined. 
Only  by  constant  attention  to  such  detail  and  alertness  in  detecting 
and  combating  threatened  dangers  can  the  safety  of  the  patient  be 
assured  under  chloroform-narcosis.  Any  other  method  of  adminis- 
tration is  foolhardy,  and  subjects  the  patient  to  grave  risks  and  com- 
plications, that,  detected  late,  can  only  have  a  fatal  termination.  The 
pupillary  reaction  does  not  conform  to  the  general  conditions  found 
in  ether-amesthesia,  and  cannot  be  taken  as  a  guide  in  pushing  the 
ansesthetic.  The  reflexes  are  also  not  always  abolished,  nor  is  it 
always  justifiable  to  demand  their  complete  abolition.  The  respira- 
tion and  the  pulse  must  be  the  main  guides  during  the  narcosis.  The 
reflexes  and  relaxation  of  the  patient  are,  of  course,  indications  of  the 
completeness  of  the  anaesthesia,  but  their  continued  absence  cannot 
always  be  insisted  upon.  Thus  annoying  complications,  as  threatened 
vomiting,  cannot  be  overcome  with  the  same  freedom  by  pushing  the 
anaesthetic,  and  so  soon  as  complete  narcosis  is  secured  the  aniFsthetic 
should  be  withdrawn.  This  methoil  of  administration  permitting  the 
patient  to  breathe  fn*e  air  is  valuable  in  etherization,  and  tends 
to  lessen  shock  ;  with  ether,  however,  recovery  from  the  anaesthetic 
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take  plaw  m>  rapidly  and  the  patient  \b  under  better 
cotitml. 

In  upc^nitiuiis  \i\}^n\  the  faee  and  witliia  the  mouth  and  throat 
cblururunti  is  cunsidt-rtMl  more  eonvenient,  beciuuse  ?iii  little  ir^  required 
it  can  rea<'h  the  ptitient  when  held  at  a  di-^laiiee  without  ubstruct- 
fag  the  operative  ti«'ld.  The  advantage  gained  does  not  eounter- 
iMdiitiee  tlie  increasefJ  danger  of  the  auie^fhetic  nor  the  annoyance 
vliich  opcTdtion  in  the  recumbent  jKiftition  givcj^,  in.^tead  of  the  sitting 
poeliire,  which  t»an  be  maintained  throughimt  the  entire  opersition  if 
ether  b  used.  The  danger  of  adtninihtering  chloroform  to  a  patient 
ill  the  fitting  or  semi-recumbent  jiasition  cannot  be  to<)  frequently  nr>r 
lou  emphatically  insisted  u|ion.  The  depressjint  action  of  ehloi'oforni 
U|ioii  the  vaM»ni<>tor  centre  hat*  beeti  proved,  and  that  fatal  t?yneoi)e  re- 
6tiUs  from  the  dilatation  of  the  capillaries  and  the  withdrawal  into  them 
af  flic  blcHKl  from  the  eercbral  centres.  Such  a  result  would,  of 
eour^te,  be  favored  by  any  pijsition  in  which  the  head  is  raisiil  or  the 
UoiImi  are  dejiendeot.  The  head  must,  therefore,  be  kept  at  \U 
prripT  level,  aiul  any  symptom  of  syncope  or  failure  of  respiration, 
or  t^f  i:anliae  action,  must  be  immediately  countenicted  l>y  lowerfng 
th^  head  and  raising  the  fi*et.  When  this  does  not  suffice  the*  limbs 
fiboitld  lie  eomi»rcs!ied  by  tightly  applied  bandages,  which  may  al>o 
oamprese^  the  abdomen.  When  artitieial  rcspinition  is  rcipiired,  if 
the  r?5*piratorj'  and  cjmliae  failure  is  the  residt  of  syncope  and  the 
aiwmill  is  the  n»sull  i>f  vasomotor  dilatation,  the  elevation  of  the  feet 
Htld  i!0«npn*ssion  nf  the  limbs  and  alnlMmen  with  bandages  shotihl 
farm  a  part  of  the  ineiins  employed  to  resuscitate  the  patient. 

\n  tlje  first  stage  of  chloro form-anaesthesia  we  have  seen  that 
CArdisie  failure  may  result  from  the  direct  toxic  dei>ressant  action  of 
the  fshlorof4>rm  u|kui  the  cardiac  mui^le.  This  is  brougl»t  about  liy 
the  aven^harging  of  the  heart  with  blcMxl  sujx*rsatu rated  with  (IHorft- 
ibnil  and  its  passage  into  the  c<:>ronar>*  arteries.  The  mnsele  of  tIjc 
btsrt  19  {lendyzed,  atid  it  is  found  dilated  antl  engorged  with  libxid. 
T'  Nticnt  of  thi>^  state  mu^t  include  the  emptying  of  the  heart 

(»t  "mI  it  contains,  and  the  continuation  of  the  patient's  rcs|jini- 

tioo  lijr  artificial  means  to  replace  the  chloroform  in  the  bloml  by 
pn  :.*n  or  th«*  oxygen  of  the  air.     The  heart  c^tn   l>e  emptied 

oil  ore*^tly  compressing  the  thorax  over  the  canlia  by  forcible 

yggBftiirc  c.T€rtr<l  by  an  assistant,  while  artificial  respinition  is  being 
<^T  "  '  11,  The  presHur**  should  lie  made  during  the  cxpiratfuy 
fii  t.      Ani»ther  methocj  which  has  been   suggested  and  found 

vmloabW f^niiktA  in  lowering  the  {mtient's  feet  and  placing  him  in  ii 
*•     "  ^  position  while  pressure  is  made  over  the  heart,  thus  l>ring- 

iD^  r  action  <»f  gravity,  and   then  returning  tlie  pat it»iit  U^  the 

kofuofita]  pi>sition  atid  continuing  artificial  respimtion.     In  this  jxir- 
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tieular  form  of  heart-failure,  which  (KX!urs  in  the  i\V6t  stage,  it  is  not 
necessary  to  raise  the  feet.  There  has  been  no  dilatation  of  the 
capillaries,  no  mechanical  anaemia  of  the  cerebral  centres  to  be  cor- 
rected, and  the  production  of  a  hypersemia  is  not  demanded  by  the 
condition  present.  When  syncope  lias  (»used  the  cardiac  and  respira- 
tory failure,  as  in  the  later  stages,  a  mechanical  hy}>enemia  is  to  be 
produced  during  the  artificial  respiration  by  position,  by  compres^injj 
the  limbs  with  bandagt^s,  and  by  pressure  on  the  floating  ribs  and 
abdomen,  forcing  the  bkKxl  from  the  dilated  capillaries  and  from  the 
splanchnic  area. 

It  has  been  observcnl  that  acindents  under  chloroform  are  less 
liable  to  (K*cur  in  warm  climates,  as  in  India,  and  this  has  suggeste<l 
the  following  precautions  as  adding  safety  to  the  administnition  of 
this  aniesthetic  :  To  o|H?rate  in  well-ventilated  rooms  at  a  temperature 
not  under  70°  F.  To  pnKluce  anaesthesia  gradually  ;  to  dilute  with 
plenty  of  air — never  giving  over  4-per  cent,  of  chloroform  ;  to  watch 
the  respiration  closely  ;  to  test  the  reflexes  frequently  when  no  vol- 
untary movements  are  visible,  and  to  observe  the  patient's  pulse  and 
color,  an<l  the  condition  of  the  pupil ;  to  keep  the  respiratory  channels 
free  from  obstruction  ;  to  place  the  patient  always  in  a  supine  p^isi- 
tion  with  the  limbs  never  lower  than  the  trunk ;  never  to  add 
more  chloroform  in  struggling,  but  to  give  more  fresh  air. 

Apparatus  for  the  Administration  of  Chlorofonn. — The  es- 
sential feature  of  chloroform-administration  is  the  dilutiim  with  air; 
as  a  eonse(iuence  the  ai>i>aratus  required  is  of  the  simplest  character. 
The  corner  of  a  towel  or  handkerchief  held  with  a  sjifety-pin,  or  a 
little  wire  frame  coveriMl  witli  flannel  or  gauze — in  fact,  any  object 
upon  which  the  drops  of  chlorolorm  rai)idly  spread  and  become 
vohitilized  and  (litVnse<l  in  the  air — is  all  that  is  required.  Various 
forms  of  apparatus  have  been  devised  to  mix  the  chloroform  me- 
chanically with  air  in  known  proj)ortions.  They  have  none  of 
them  accomi)lished  their  object  accurately,  and  those  that  have  ap- 
proached most  nearly  to  absolute  accuracy  have  bei»n  valueless 
because  so  complicat<'d  or  cumbersome.  The  Junker  apparatus  (Fig. 
17)  is  the  most  nearly  accurate  in  combination  with  portability. 
The  air  is  pumped  through  the  chloroform  and,  mixing  with  its 
vaix)r,  is  carried  on  to  the  mask  and  to  th(»  patient.  In  attaching  the 
tubes  to  the  chloroform  reservoir  care  should  be  exercised  to  make 
the  attachment  correctly,  as  fatal  results  have  followed  the  pum|)ing 
of  the  pure  chloroform  into  the  mask.  The  most  valuable  employ- 
ment of  this  apparatus  is  found  when  the  mixed  air  and  chloroform 
va]K)r  are  introdu<»ed  into  the  respiratory  i)assages,  either  nose  or 
mouth,  through  a  suitable  tube.  The  other  ap|)aratus  is  very  similar 
to  that  used  in  the  ojK'U  method  of  etherization.     The  chloroform 
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btjUle  i^bould  be  of  dstrk  gla^^,  ainl  sc»  nrruiigod  tliat  it  will  drop 
aerarnud%%  lliat  it  cau  be  eloped  fum|jlrtoly,  and  that  \\w  mrk  will 
ool  Cill  out. 

Tilt*  aeci<leul5  otlier  than  those  dealt  witli   in  connectiot»  with  its 
aAliiiiiiistmtion  are  similar  in  chloroform  to  dio.se  met  with  in  tither 

V\Q,  17 


ill  till'  ^m«*  pHndpIts  of  troatnient  are  applicable.     Stimidants  eain 

l»e  ruore  freely  eni[»loyed,  but  nniyl    nitrite  shoul*l  he  avoide*!,  as  it 
inrrcasn*!*  vasomotor  dilatation  and  the  dangei^s  conseqnent  thereto. 

Mixtures  op  Anesthetic  Agents* 

Thr  general  prineiple  may  l>e  laid  down  in  regard  ti>  mix tu res  that 
tliey  miliar  be  ns^^d  a^  eatitiously  us  the  mo^t  ilaiigerons  tlrtig  ihey 
contain.  Many  of  them  are  liable^  if  not  eonsidercd  in  this  light,  to 
gi%*o  a  tsih^  fi*^nH4Mif  security  a n<l  render  the  anrestlietizer  les.^  eantions 
than  be  tthould  be. 

The  A.  C.  E.  mixtiiit*  is  the  mixture  which  is  t^msidered  most 
reliable.  It  (should  l>e  frei?h!y  made  of  *»ne  part  of  alcohc»l,  two  parts 
ftf  ehh»rof(irni,  and  three  parts  of  ether.  Tlie  phenomena  prodneed 
by  itA  adminidt ration  are  jKissibly  nt»t  exactly  what  would  he  expected 
fn>ni  the  mixture  of  ether  and  chloroform,  and  it  is  elaimeil  that  the 
jifu»itb€!!iia  it*  !*afer  and  tliar  the  first  stage  is  inilueeil  more  rapidly. 
It  i*  often  iii*ed  in  place  of  nitrous*  oxi*Ie  or  ehlon^form  to  induce 

»Atbe*«ia  which  is  continued  hiter  with  ether. 

The  complications  and  dangers  are,  Itowever,  those  met  with  from 
chlrin>form  nitherthan  from  ether.  The  administration  must  be  grathiaK 
the  etmeen  I  ration  not  t<»o  great.  Tlie  respiration  must  be  earefnlly 
Icbed^  and  also  the  color  of  the  face  and  the  comlition  of  tlie  eircn- 
tifili.      It  mu.st  be  usetl  in  small  quantities,  liy  the  drop  methocb 

TliP  mixtnre  may  be  administered  by  any  of  the  oj^en  nuthrKls 
employed  with  ether  if  cure  is  taken  to  a*lrnit  sntficient  air  with  the 
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vajK>r  of  the  mixture.  An  Allis  or  some  Minilar  form  of  inhaler  is 
probably  best. 

The  Administration  of  Morphine  with  Anaesthetics. — The  eom- 
bineil  nareosis  produced  by  the  administration  of  morphine  with  a 
general  ana?sthetic  has  been  recommended  and  emph>ye<l  by  various 
surgt»on.s  whose  woixl  has  gr«it  authority.  Such  a  practice  is  justifi- 
able in  c(»rtain  cases,  but  should  not  become  a  routine  practice.  The 
sus(^eptibility  of  patients  varies  greatly  to  morphine,  and  the  effect 
of  the  an:esthetic  in  combination  w-ith  it  is  also  very  variable.  The 
greatest  objections  advanced  against  its  employment  are  that  it  masks 
the  symptoms  and  signs  of  danger  arising  from  the  anaesthetic  ;  it 
alters  the  secretions,  and  many  surgeons  strongly  object  to  it  on 
account  of  its  after-effects  uiK)n  the  j>atient.  Th(»re  is  undoubted 
evidemre  of  grave  complicatiims  having  been  prmluctKl  by  this  com- 
bination, and  the  aniesthetist  should  always  be  careful  to  ascertain 
whether  the  patient,  as  in  hernia  or  abdominal  oprations,  is  under 
the  influence  of  an  opiate. 

If  morphine  is  to  be  administered  in  a  given  case,  it  shouhl  l>e 
determined  previously  what  its  action  alone  is  upon  the  |>jitient  ;  and 
if  it  is  to  be  administered  just  befiu'e  the  oi^raticm,  inquiry  should  l>e 
made  regarding  any  previous  administration.  The  combination  is 
rcroinmcndcd  in  (»enl>ral  operations  as  rendering  the  brain  more 
nnjemie,  and  in  openition>  on  the  mouth  and  face,  in  which  the  ether- 
narcosis  must  be  interrupted. 

11*  niori>hine  is  <'mployed,  it  is  best  given  hyiMxlerniieally  twenty 
minutes  bclon*  the  an;e>tliesia  is  commenced,  in  a  dose  of  ^  to  \  grain, 
according  to  the  i)reviously  determined  susceptibility  of  the  indi- 
vidual. The  general  anaesthetic  must  be  given  with  great  caution,  as 
much  less  is  ncMMlcd  and  the  stages  succeed  each  other  with  greater 
rapidity.  This  caution  must,  also  be  observed  where  a  patient  pre- 
viously under  niori)hine  has  tobeamesthetized.  The  action  of  morphine 
ui)on  the  i)upil  must  be  remembered,  and  this  guide  in  a  measure 
al)andone<l.  It  is  not,  however,  as  essential  to  abolish  the  reflexes, as 
tli(^  patient  is  not  as  susceptible  to  reflex  stimulation  nor  as  sensitive 
to  pain.  The  author  has  seen  a  patient  whose  superior  maxilla  was 
being  Removed,  so  semi-cM)nscious  that  after  the  momentary  with- 
drawal of  the  chloroform  he  would,  when  recjuested,  clear  his  throat 
of  both  blood  and  mucus.  Morphine  shoidd  be  administered  with 
th(»  utmost  caution  immediately  after  or  as  the  jwtient  is  recovering 
from   the  anaesthetic. 

Local  and  Regional  Anesthesia. 
The  induction  of  local  anaesthesia  for  the  relief  of  pain  was  em- 
])loyed  long  before  the  discovery  of  general  amesthesia  and  its  use  in 
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^urgerj'.  Like  many  other  mcthiKls  in  medicine  and  snrgerv  that 
have  for  a  time  been  held  in  abeyance  by  the  disscovery  of  newer 
and  more  generally  applicable  methods,  its  revival  and  ^;cientific 
development  have  been  rapid  and  its  increjised  value  propor- 
tionate. This  result  is  in  a  measure  due  to  the  recognition  of 
the  intrinsic  dangers  of  general  ana?sthesia,  and  that  it  is  not 
ju-titiable  in  many  cases  to  subject  the  patient  to  such  risks  when 
(Mpially  eifctnive  and  harmless  methods  will  attain  the  same  resulting 
al>4»lition  of  st»nsation. 

Besides  l)eing  of  value  in  cases  in  which  general  anaesthesia  is 
omtraindicatiHl,  these  niethmls  can  beapplieil  by  the  surgeon  or  prac- 
titioner in  minor  cases  of  surgi»ry  without  the  aid  of  a  jirofessional 
a>si>tant.  It  |>ossess<»s  over  nitrous  oxide  the  advantages  of  being 
luon*  j>ortal)le  and  more  readily  applied  without  assistance,  while  the 
)>«'ri<Nl  of  aiupsthesia  is  much  longer.  An  ac(jurate  knowlwlge  of  the 
nenral  anatomy  of  a  particular  region  enables  the  operator  to  anaes- 
tli!*iiz<'  large  areas,  and  to  ojierate  with  entire  freedom  from  the 
aiinoyancrs  of  (pilema,  that  have  been  pointe<l  out  as  objections  to 
o|Kniiions  under  the  infiltration  method. 

Thrre  arc,  however,  valid  objections,  and  the  cases  in  which  local 
aii:esthprria  is  applicable  should  l)e  selected  with  care.  It  does  not 
ppMluce  relaxation,  nor  does  it  give  the  surgeon  the  same  ccmtrol 
•  ►vrr  the  patient.  These  are  considenitions  that  must  l>e  taken  into 
ao'ount,  es|)ecially  in  o|)erating  on  patients  of  highly  nervous  tem- 
|>eninient.  Although  the  patient  is  entirely  free  from  pain,  the  shock 
to  the  nervous  system  may  l>e  so  great  that  a  generjil  anaesthetic 
siioiild  be  u>ed. 

With  a  |>erfected  technique  hxral  antesthesia  C4in  l>e  employed  with 
ontin*  .s;itisfaction  for  certain  major  oi>erations  where  the  subject  is 
suiuible.  Thus  Cushing  has  |K'rformed  numerous  difficult  operations 
f«»r  h«»rnia  with  i)erfeet  success,  and  tind<  it  especially  valuable  in 
|HTson-j  -iutfering  from  the  shock  consequent  u|>on  strangulation.  In 
ihe-M*  <*:ises  the  <langers  arising  fnmi  fecjd  vomiting  and  inspiration 
piM-nmonia  an»  greatly  decreased  by  omitting  the  general  anaesthetic. 

In  ophthalmic  o|M.'nitions  and  thosi^  involving  mucous  surfaces  it 
<-:in  aW)  be  use<l  with  a<lvantage.  Cystoscopic  and  urethral  examina- 
tion-i  can  be  made  painlessly  by  its  use,  and  litholapaxy  has  been 
-lUM-e-sfuIly  j>erformed  under  cocaine  anaesthesia. 

The  older  meth(Kls  of  freezing  have  been  improvcnl  upon  and  in 
many  ca-es  entirely  supplante<l  by  medicinal  sigents  that  produce 
more  hi-ting  results  with  less  pain  incident  to  their  application  and 
V'-r-  injur}'  to  the  tissues. 

Moilcrn  methoils  of  anaesthesia  may  Ik?  divi<led  into  those  that 
pn^luci*  anaesthesia  by  the  action  of  drugs  upon  th(»  nerve-endings  or 
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upon  nerve-trunks,  and  those  that  depend  ujwn  tlie  abstraction  of 
heat  or  freezing  for  their  action. 

Drugs  as  Local  Anesthetics/ 

Solutions  of  cocaine  and  eucaine  /9  are  the  drugs  most  efficient  and 
reliable  in  producing  antesthesia.  The  solutions  most  generally 
employed  are  of  2  to  4  jkt  cent,  strength,  or  even  weaker,  but  with  a 
maximum  limit  of  J  to  |  of  a  grain  at  a  single  sitting.  Their  effi- 
ciency is  increased  by  the  addition  of  2  per  cent,  of  salt,  forming  a 
saline  solution  whose  endosmotic  equivalent  is  nearly  equal  to  that 
of  the  body-fluids.  They  are  thus  taken  up  by  the  tissues  without 
producing  an  artificial  anlema,  nor  do  they  extract  fluid  from  the 
tissues.     This  renders  their  intnHluction  less  painful. 

The  relative  value  of  cocaine  and  eucaine  ;9  as  anaesthetic  agents 
is  nearly  equal.  Cocaine  is  slightly  more  |)owerful,  is  more  irritating, 
is  followed  by  more  serious  sequelae,  and  is  liable  to  decomjK)se  more 
readily.  Contmry  to  general  opinion,  it  has  been  found  that  cocaine 
solutions  can  be  sterilized  by  boiling  once  or  twice  without  injuring 
their  efficiency,  while  eucaine  can  be  boiled  as  often  as  required. 
Undoubtedly  c(K!aine  is  the  drug  most  frequently  employed.  Eucaine 
is,  however,  rapidly  coming  into  favor. 

These  drugs  and  their  solutions  may  be  applied  by  instillation,  as 
in  the  eye,  or  th(»  urethni  and  bladder  ;  by  means  of  an  atomizer,  as 
in  the  nose  or  mouth  ;  by  the  application  on  pledgets  of  cotton  ;  by 
hypodermic  injections  ;  by  injecting  their  solutions  locally  into  areas 
to  be  operated  on ;  by  the  regional  method,  injecting  into  the  trunks 
of  n(Tves,  thus  producing  regionary  aniesthesia  in  the  entire  area  of 
their  distribution,  or  into  regions  shut  off  by  controlling  the  circula- 
tion with  an  elastic  baud,  as  in  the  tingers;  by  infiltration  or  the 
introdu(^tion  into  the  skin  of  a  large  amount  of  a  dilute  fluid,  as  a 
normal  salt  solution  containing  but  a  small  percentage  of  an  active 
aniesthetic  agent,  as  cocaine. 

In  employing  instillations  of  cocaine  or  eucaine  in  urethral  and 
out  bladder  examinations  or  operations,  the  bladder  should  be  washed 
with  boric-acid  solution  before  the  anaesthetic  is  injected.  Two  ounces 
of  a  4-per-cent.  solution  of  eucaine  or  cocaine  should  be  injected  into 
the  emptied  bhuhler  and  allowed  to  remain  four  or  five  minutes  ;  the 
catheter  should  be  partly  withdrawn,  ])ermitting  some  of  the  fluid 
to  escape  into  the  deep  urethni.  The  anterior  urethra  is  then 
filled  with  the  same  4-per-cent.  solution,  which  is  retained  for  five 
minutes. 

*  S'o  article  on  this  subject  in  Dr.  Spencer's  article  on  **  Minor  Surgery/'  in  this 
volume. 
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Instillations  in  the  eye  are  produced  by  dropping  a  few  drops  of  a 
4-per-cent.  cocaine  solution  into  the  eye  and  repeating  it  two  or  three 
times  at  intervals  of  three  or  four  minutes,  when  anesthesia  will  be 
found  complete. 

In  all  oixTations  performed  under  the  influence  of  cocaine  or 
eucaine  the  patient  is  best  in  a  recumbent  position.  Vertigo,  dilated 
pupils,  cold  extremities,  (Kilpitation,  slow  pulse  with  high  tension, 
drynt^ss  of  the  throat,  restlessness  and  delirium  are  some  of  the  dan- 
gen)us  symptoms  that  have  followed  its  use  in  |)atients  especially 
sus<M'ptiblc  to  cocaine.  The  treatment  is  that  for  shock  and  collapse 
under  any  other  conditions. 

Tlie  risk  of  such  dan<^»rs  can  be  avoided  by  employing  very  dilute 
s^)lntioiis  by  the  infiltration  method,  as  worked  out  by  Schleich.  The 
solutions  are  injected  in  large  quantities.  They  produce  a  wheal 
when  injected,  the  needle  is  pushed  through  this  to  its  other  edge, 
another  wheal  made,  and  anotlier  and  another,  all  in  the  line  of  the 
intended  iuci-ion.  The  injection  must  be  in  the  true  skin,  and  not 
in  th<*  subcutaneous  cellular  tissue.  The  incision  can  then  be  made 
witliout  pain,  and  the  infiltratitm  amesthesia  will  |)ersist  for  over 
half  an  hour,  so  that  an  intereuticular  suture  can  be  placed  in  [)osi- 
tion  without  pain  if  the  needle  does  not  pass  out  of  the  infiltrated 
an»a. 

The  solutions  for  infiltration  are  more  effective  if  they  are  used  at 
luMly-temjKTature.  The  eucaine  ^J  solution  is  made  of  1  part  of 
•Mieaine,  H  parts  of  common  salt,  and  100  parts  of  distilled  water.  It 
may,  however,  be  used  much  weaker,  as  in  the  Schleich  solutions, 
wlii<h  contain  in  a  <jiiart  of  water  30  grains  of  cocaine,  ^3^  grains  of 
niorj»liin<',  and  .*>0  grains  of  common  sidt,  or  the  cocaine  may  be 
r*dnr<Hl  to  lo  grains.  The  strong(»r  solution  is  used  in  highly 
inflamed  parts,  while  the  second  is  most  generally  used. 

In  all  aiuesthesias  where  cocaine  or  (Micaine  is  employed  it  is  well 
t«»  administer,  according  to  the  jwitient's  susceptibility,  j^  to  ^  gr.  of 
morphine,  with  yj^  gr.  of  atropine,  and,  if  stimulation  is  indicated, 
-Jj  gr.  of  strychnine. 

Anjbsthesia  from  Cold. 

The  ohl  metluKl  of  employing  powdered  ice  with  one-half  its 
Indk  of  (H»mmon  salt  adde<l  is  modified  by  placing  the  whole  in  a 
rnblK*r  bag.  The  action  of  freezing  is,  however,  too  extensive,  and 
lui-i  jriven  rist»  to  serious  sloughing  of  the  tissues. 

Ether  -pray  from  an  atomizer  held  at  a  little  distance  will  produce 
«uffiei«»nt  c*old  to  make  the  part  superficially  insensitive. 

Rhig<»line  is  another  pre|)aration  (^apable  of  producing  intense  cold 
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by  its  sudden  evaporation ;  but  it  is  inflammable,  and  consequ 
dangerous. 

Others  that  are  equally  efficient  are  ansestile,  and  other  fori 
ethyl  chloride  under  various  names.  Their  action,  however,  is 
superficial  and  transient,  and  they  can  only  be  used  for  pri 
incisions. 


SURGICAL  TECHNIQUE. 


By  CHARLES  IL  FRAZIER   M.  D. 


ASEPSIS  AND  ANTISEPSIS. 

The  mpic]  stride-?*  madt'  in  recent  years  tnwani  the  perfection  of 
ojK'mlive  U-chuique  have  In^en  a  souree  of  the  greatest  satUfaetion 
and  comfort  to  the  j^nrgeon.  Hitlierto  in  lii.s  proirtio.'?!*  he  always 
to  take  into  ei  inside  ration  the  [HJ.s^ibility  t»f  infection,  and  tliis 
constantly  hovered  over  his  ca!?e  nntil  nnioii  id'  the  nound  had 
occurred.     To-day  the  .snrgeon  is  reasonably  ?4ure  that  with  the  adop- 

|iion  of  improved  metho<ls  in  all  their  tletail-^  infection  id'  tlie  wound 

I  will  Ije  exceptional 

It  is  intere^^ting  to  re^^ll  tlie  fttej)?*  by  which  this  state  of  what 
might  almost  Yte  called  jx-rfection  wa?^  reached.  There  were  the  days 
of  Listeris^m,  when  everything  was  rc^garded  as  st^ptie,  hodi  air  and 

iluatter,  and  (Htmng  aiitii*eptie  ^oUitions  wen*  use<l  in  profusion  to  com- 

[bftt   the  efforts  of  infecting  (^rganisnis,   tlie  churactcristics  of  which 

^Wen?  then  >^>  little  known.  Srxni  it  was  th^terrnincd  by  investigation 
that  wounds^  did  not  onlinarily  become  infec»ted  throijgli  tlie  air  as  a 
medinm  ;  that  infertion  was  the  result  of  t*t>ntaniinati*d  objects  com- 
ing in  contact  with  the  wonud.  In  the  preparation  of  the  tield  of 
operation,  of  the  instrnmentR,  and  of  all  the  necciisary  appurtcnancesi, 

tBiitiwptifs  w(»n.»  iirt^il  ainnist  exclusively,  anil  during  ihr  opi'ration 
mil  that  cauK'  in  c^mtact  with  the  wnnml  and  the  woinid  itself  were 
freely  and  fretpicntly  drenched   with  i^trong    c'hemicul   germicides. 

[Tho^»  w^ere  the  days  in  wliif-h  antisejjsis  had  lull  sway;  and  while 
feanltia  considered  remarkable,  as  comjiartd  with  [jrc'anti.-^i-ptie  days, 
were  ol>tained,  gtill  a  sufficiently  larg*^  number  uf  wonnds  became 

,  infected  to  stimtdate  further  invt*stigation,  and  to  prove  that  des))ite 
the  efiip!oymt»nt  of  antiseptic  solutions  ^pns-pniducing  organisms 
gained  entrance  to  wounds  and  flinirished  there.  The  next  stage  in 
the  de%*clopment  of  the  present  teebnitpie  is  mnrked  by  the  sid>stitn- 
lion  of  cliemi<*al  sterilization  by  otiier  and  more  efficient  methods. 
The  ^mbjection  of  all  articles  re«|nire<I  during  the  jKTfnrmanw  of  an 

I  liperalion  to  Fti^m,  hot  air,  or  boiling  water,  gnaninteed  their  abso- 
♦iterility  ;  thui?  the  ojK^rator  cnnld  assure  himself  that,  unless 
ftkin  of  the  field  of  operation  c)r  his  own  liands  WiTc  contami- 
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nated  with  pyogenic  organisms,  he  could  dis]>enM*  with  the  employ- 
ment of  Imotericridal  solutions  during  the  actual  |>erforniance  of  the 
ojK'ration,  and  with  antiseptic  drt^^ssings  thereafter,  for  these  rea- 
sons the  so-called  antiseptic  meth<Hls  wen»  gradually  dispensed  with, 
and  asejjsis  took   its  place. 

Asepsis  was  a  term  which,  when  first  adopteil,  implied  the  absence 
of  micro-organisms,  and  at  that  time  the  absolute  sterility  of  the 
W(Mind  was  believed  to  bi»  a  aiiw  qua  non  of  primary  union.  Aseptic 
metlio<Is  were  employed  only  when  the  o|KTation  could  be  carried 
out  in  the  absence  of  micro-organisms,  and  were  not  well  suited  to 
those  ojM'rations  conducted  in  the  presence  of  wounds  or  tissues 
alrt»a<ly  contaminated.  To-day  a  ditfcrt»nt  interpretation  is  put  upon 
the  t(»rm  as<*psis,  since  it  has  bei'n  proved  that  primary  union  will 
o<'cur  <lespite  the  presence  of  micro-organisms  ;  that  cultures  may 
be  made  from  the  wound  just  before  it  is  dostnl,  and  upon  the 
culture-nuMJia  will  be  found  organisms  which  at  times  are  pyogenic. 
Asepsis  t()-(hiy  means,  therefore,  the  absence  of  orgsmisms  which,  bv 
tlieir  virnlenee  or  their  numbers,  do  giv<'  rise*  to  sepsis. 

Surgeons  were  not  long  in  ascertaining  that  factors  other  than  the 
mere  al)seiiee  or  j)resene(»  of  micro-organisms  must  be  taken  into 
consideration  before  they  could  hope  to  combat  successfully  with  this 
perplexing  i)rol>leni.  These  factors  are  more  clearly  comprc^hcnded 
to-day  than  ever  before,  and  to  their  comj)rehension  must  be  attributed 
the  brillinnt  re>ults  that  erown  the  present  stage  in  the  evolution  of 
surgical  teehni(pie.  The  virulence  of  the  organism,  the  vitality  of 
the  tissues  at  the  scat  of  ojx'ration,  the  genend  condition  of  the 
j)ati(Mit.  tlie  conditions  prevailing  in  the  wound  immediately  after  the 
ojuTatioii — these  are  the  cpiestions  which  connnand  the  attention  and 
consideration  of  all  j)raetical  surgeons.  A  clear  perception  of  the 
relative  inii>ortanee  of  these  (piestions  furnishes  the  key  to  the  solu- 
tion of  the  ]>rol)lein.  While  the  surgeon  is  to  be  congratulated  U|>on 
the  attainments  of  modern  surgery,  his  efforts  would  have  been  futile 
were  it  not  for  the  information  that  has  been  supplied  from  the 
laboratory  of  the  bacteriologist.  The  advances  in  surgery  are  so 
intimately  associated  with,  and  so  dependent  upon,  the  results  of 
bacteriological  investigation  that  one  should  be  familiar  with  at  least 
the  general  characteristics  of  those  organisms  that  have  to  be  reckoned 
with. 

Surgical  Bacteriology. 

The  organisms  that  are  responsible  for  infection  may  be  either 
bacteria,  fungi,  or  protozoa  ;  but  in  the  great  majority  of  instances 
bacteria  are  the  offending  agents,  and  of  these,  two  classes  are  recog- 
nized, the  obligate  and  the  facultative.  The  obligate  pyogenic 
organism  is  one  which  is  always  a  p'^s-prodncing  organism,  while  the 
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facultative  organism  is  one  which  in  the  course  of  its  growth  and 
activity  in  living  tissue  may  or  may  not  elaborate  pns.  Among  the 
former  class  are  to  be  found  the  staphylococci,  streptococci,  Bacillus 
eoli  communis,  gonococcus.  Micrococcus  lanceolatus,  Bacillus  pyocy- 
aneus,  and  Micrococcus  tetragenus,  while  the  Bacillus  tetiini,  diph- 
theri:e,  proteus,  typhi  alxlominalis,  tuberculosis,  anthracis,  and  the 
Bacillus  (udematis  nialigni  are  facultative  orgsmisms. 

These  organisms  are  differentiateil  one  from  the  other  by  their 
reaction  to  stains,  by  the  nature  of  the  products  they  elaborate  (that 
is  to  say,  the  color,  odor,  and  consistency  of  the  pus),  and  by  the 
character  of  their  growth  upon  different  media.  The  staphylococcus 
group  accounts  for  probably  80  per  cent,  of  all  cases  of  infection ; 
j.taphyloiMH'ci  grow  u|>on  almost  any  media,  and  are  both  aerobic  and 
anaerobic.  They  elaborate  chemic^al  products  whicrh  are  noted  for 
their  |)eptonizing  effect  uj)on  the  cellular  structures. 

Next  in  frecpicncy  are  the  streptoccK»ci,  which,  like  the  staphylo- 
c<x*ci,  grt)w  on  all  mcHlia  at  ordinary  b(xly-temperature  either  in  the 
presence  or  abst»nce  of  oxygen.  This  organism,  whose  virulence  is 
iii<»st  variable,  has  often  been  found  to  be  responsible  for  that  most 
fatal  of  wound  complications — pyjemia. 

The  Bacillus  coli  communis,  the  most  ubiquitous  of  all  the  pyogenic 
organisms,  is  of  comparatively  little  importance  except  in  o]K»rati(ms 
u|M)n  the  alnlominal  viscera.  While  its  normal  habitat  is  in  the 
intestinal  canal,  it  has  been  held  accountable  for  infection  of  the 
urinary  and  gidl-bladder,  the  kidney,  and  brain,  to  >ay  nothing  of  the 
appendix  and  peritoneum.  Its  virulence  is  most  vari:il)lo ;  an  organ- 
ism hnrmk'ss  in  its  n(»rmal  hal)itat  has  been  known  to  give  rise  to 
an  intoxi<*:ition  pn»ving  rapidly  fatal. 

The  Microe<K*ens  lanceolatus,  the  pneumococcns  of  Friinkel,  is  an 
•  ►rg-anism  found  in  the  months  of  individuals  enjoying  perfect  health. 
It  plays  little  |)art  in  the  etiology  of  wound-infection,  although  cases 
have  be<»n  n^porttsl  in  which  it  proved  to  be  the  infecting  agent — a 
fact  which  leil  to  the  adoption  by  some  surgeons  of  a  month-shield 
which  preventeil  the  escjipe  of  organisms  from  the  operator's  mouth 
ihiring  the  course  of  an  operation. 

The  Bacillus  pyocyaneus  elaborates  a  pigment  which  gives  to  pus 
a  bluish-green  color.  It  is  rarely  found  in  pure  cultures  in  wounds, 
and  it  usually  jx?rsists  in  cases  of  prolonged  suppuration.  It  is  so 
tenacious  and  difficult  to  eradicate  from  wounds  that  it  is  (juestionable 
whether  it  is  affected  by  the  chemical  antiseptics  of  the  strength 
i-t-immonly  used. 

The  Micrococcus  tetragenus  has  l)een  found  in  tubercular  cavities 
of  the  lung,  and  in  abscesses  about-  the  neck,  face,  and  hands,  and 
givfs  rise  to  prolonged  suppuration. 


64  SURGICAL   TKCUSIQUK, 

The  micrococcus  of  pmorrhiua  exhibits  a  prcili lection  for  tlie 
mucous  membrane  of  tlu'  urethra,  vagina,  and  (Hmjunctiva,  and  uiay 
give  ri:?e  to  metastatic  lesions  in  serous  membranes — the  pericardium 
and  end<K*anlium,  the  ph'urae,  the  peritoneum,  and  synovial  mem- 
branes. 

The  facultative  organism>  plav  only  exceptionally  a  part  in  primary 
wound-infection  ;  the  Bacillus  diphtheriie  occasionally  attacks  wound- 
surfaces,  when  it  may  give  rise  to  such  constitutional  disturbances  as 
attend  naH)pliarA*ngt*:il  diphtheria. 

ThcM*  then  an*  the  organisms  whi<*h  must  hv  dealt  with.  What 
are  tin*  laws  that  g<jvern  Ixicterial  growth,  and  what  arc*  the  cir- 
cumstan<f>  that  govern  their  l>ehavi«>r  when  they  invade  the  human 
system?  Bactt'ria  behmg  to  the  lowest  onli-r  in  the  vegetable  king- 
dom, and  an*  ileiK^-ndeut  for  their  exi^-lenee  n|>on  the  pix*seiice  of 
living  or  dead  oi-ganie  material ;  they  cannot  assimilate  int>rganir 
matter.  The  rapidity  with  whieh  they  multiply  is  astounding;  in 
the  eonrM*  of  two  day>  one  bacterium  may  pnMluw  281,o(X),0(H). 
They  multiply  either  by  ilinn't  eell-<li vision  or  by  s|M)n^furniation. 
This  fact  has  an  in)|>ortant  l)earing  u|K>n  the  cpn^t ion  of  sterilization  : 
to  insure  Merilization  of  material  coiitaminattHl  with  organisms  which 
multiply  by  s|HH*e-forniation,  this  material  must  be  subjected  to  two 
or  three  sueee-siv(»  steriliz;itions,  inasnmch  as  the  sjxux^s  themselves 
are  env<*lope<l  in  a  dense  membrane  and  rt»sist  the  usual  methods  of 
st<*rilization.  Almost  all  ba<'teria  are  capable  of  motion  inde|XMident 
of  that  attending  tlu*  |>nM'<'ss  of  chemotaxis  ;  the  majority  are  aerobic, 
grow  best  in  an  alkaline  medium  (such  as  bloo4l-s<'rum),  and  at  a 
t<'m|M'nitnre  of  'Mf'-M)"  ( '. 

In  studying  the  metlHKlsby  whi(»h  bacteria  attack  the  tissues  of 
man,  a  baetcrinm  must  be  l<H>ked  upon  as  a  living  cell  de|)endent  for 
its  <'xistence  upon  th<»  presence  of  living  or  d(»ad  organic  matter. 
These  cells  are  able  to  digest  animal  tissues,  an<l  during  the  course 
of  this  process  <*ertain  waste-products  are  elaborateil,  precisely  as  in 
the  process  of  metabolism  in  healthy  tissues  certain  waste-prcHluets 
ar<»  elaborated.  In  the  latter  instance  these  waste-prcHlucts  aiv  alka- 
loidal  substances,  such  as  uiva,  and  carbon  dioxide,  elaborated  by  ctmi- 
plicated  chemical  pro<*esses  at  the  expense  of  proteid  material.  In 
the  former  instance  the  waste-pnHlucts  are  also  alkaloidal  substances, 
to  which  the  terms  lencomaVnes  and  ptomaines  have  been  applied. 

The  importance  of  understanding  the  conditions  which  favor  or 
predispose  to  infection  has  been  alluded  to.  These  conditions  have 
to  do  with  the  virulence  and  character  of  the  organism  itself,  with 
the  nature  of  the  soil  in  which  it  is  IcMlged,  and  with  the  manner 
in  which  the  individual  reacts  to  micro-organ ismal  invasion. 

That  there  is  a  wide  variation   between  the  virulence  not  onlv  of 
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of  the  differenl  groups,  but  also  of  tlios<?  of  the  same 
P^njp,  has  been  frequputly  dcmonstnited.  Infections  duo  in  a  pure 
culture  diiTer  from  tho^ie  due  ici  a  tnixed  culture.  Ju.st  how  one 
rsrirty  of  bacteria  exert.s  any  influence  over  another  \^  not  uiider- 
9itiKicl,  although  cHnicidly  and  exi>erinientally  this  fiHenomenoti  hiis 
been  nfp^tedly  demouijtnited.  In  stmie  in,staiiOL*.'5  the  presence  of 
certain  bacteria  may  ahogether  inhibit  tlie  growth  of  olhen^^  and  con- 
versely the  virulence  of  one  miero-orgaul^rni  may  by  the  pi-esenee  of 
jinother  \w  maUtrially  exalted.  Bacteria  usually  lose  their  vindcnce 
after  a  series  of  3ucce&*ive  incx^ulations.  Light  ha.-^  in  all  probability 
ail  miich  influence  over  the  growth  of  bacteria  as  any  <ither  factor; 
aanliglit  is  their  bitterest  enemy — dark,  ill-liglited,  and  ill-vciitiUitcd 
|iUc3e^  are  cvrndition:^  mo&t  favond»le  to  their  gn^wth.  The  paMnagt* 
of  bacteria  through  t*ertaiu  animals  influences  the  vir»ilcnc*e  fd' 
haeferb^ — r.  </.,  the  bacilli  of  ?iwine  septicemia  aw  influcncetl  l>y 
pacing  through  pigeons,  while  the  virulence  of  the  tuijercle  bacillus 
is  incn»ase*l  by  it^t  iwts8sig*'  through  certain  aniuiaU. 

litffMaion  is  further  affectinl  by  what  might  be  called  l<»eal  predis- 
position :  that  is  to  say,  there  are  certain  i*onditionj^  k>(  the  tissual 
which  5ieern  to  jiredisjiosf  to  infection,  and  it  is  tliesi'  conditions 
that  have  bei»n  most  «irefully  studied  in  comiection  with  the  i^nbjrct 
of  tlie  lri»atnient  of  wounds.  (Certain  disturbances  cd'  the  vascidarity 
of  the  part,  which  in  nire  instances  consist  in  a  hypeneniia,  but  in 
the  grwit  majority  «»f  c»asi*s  a  local  ametnia  or  isclnenua,  determine 
iDfec*tioo  by  depriving  the  part  of  those  elements  with  which  bac- 
frriial  invuMon  im  largi»ly  eombat<^b  The  bloti«l  is  known  to  have 
€|ttalitie9  distinctly  baetericidal,  nut  iinly  through  the  agency  of 
the  leaco<*ytes  in  the  r^tlc  of  a  phag*»cyte,  but  also  throngh  tlie 
of  the  flniiis  which  the  leucfii*yteH  generate.      It  is  for  this 

90  tliat  cicatrietal  ancl  adi|K>sc  tissues  have  less  rfsistance  than 
the  vaac^tilur  Htru(»tun*s  iif  the  scalp.  Trophic  disturbances^  inter- 
fereiice  with  the  nerve-supply  of  a  |>tirt,  these  have  h»ng  Ijeen  recog- 
oiaed  a«  prt*<Its|Kjsing  to  infection.  Disturbances,  therctnre,  i>f  tiic 
vai^olaror  nervous*  supply  fmm  whatever  <*ausi',  whether  it  he  trauma 
or  di^ea^e,  m\  lower  the  vitality  of  the  tissues  as  to  rob  them  of  their 
ability  to  react  to  the  invasion  of  the  organism,  Extnivasation  ttf 
blcNtfl,  iDJurY  to  the  nerves,  contusions,  degenerations,  or  necrosis  of 
Um*  lii^Mies,  may  all  folUnv  traumatism,  and  all  alike  predispose  to 
JTT^"  •■  *•  Intcrfen»nce  with  the  drainage  of  a  woun<]  or  with  the 
€  ti  »*f  the  eon  limits  of  the  hollow^  viscera,  as  the   urirjary  or 

gaU*bladder,  s-eems  either  to  increase  the  viridence  of  the  organism 
ar  lo  rrduce  ti8suf*-vitanty.  I»cal  pre<Hsposition  is,  then,  of  the 
Qtaioat  Bignifieanee  in  the  treaUnent  of  woumls.  It  involves  the 
Unratinii  of  ha['mo«^tai$ii$|  of  drainage,  of  the   selection    of  ligature- 
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material,  of  the  use  of  antiseptic  solutions,  and  of  the  methods  of 
closure  of  the  wound.  These  subjects  will  be  taken  up  later  under 
appropriate  headings. 

Finally,  there  remain  to  be  considered  those  characteristics  of  the 
individual  which  undoubtedly  influence  his  power  to  resist  infection. 
There  is  no  question  that  certain  individuals  are  more  susceptible  to 
infection  than  others ;  two  patients,  both  apparently  enjoying  good 
health,  are  subjected  to  the  same  operation,  with  the  same  precautions, 
and  under  similar  conditions :  in  one  case  infection  follows ;  in  the 
other  the  wound  heals  by  first  intention.  When  patients  who  show 
this  susceptibility  are  exposed  to  infection,  not  only  do  they  acquire 
it  more  frequently,  but  the  character  of  the  infection  is  also  cor- 
respondingly more  severe.  Unfortunately,  the  human  race  as  a 
whole,  compared  with  the  lower  animals,  are  particularly  susceptible 
to  the  action  of  pyogenic  organisms. 

Immunity  against  infection  may  be  natural  or  acquired.  The 
immunity  which  the  negro  enjoys  against  yellow  fever,  or  the  Jap- 
anese against  scarlatina,  is  an  example  of  natural  immunity  ;  but  this 
form  of  immunity  has  no  practical  bearing  upon  wound  infection. 
The  most  commonplace  example  of  acquired  immunity  is  that 
enjoyed  by  those  who  have  been  inoculated  with  the  antitoxin  of 
diphtheria.  Serum-therapy  of  to-day  is  the  natural  outcome  of  the 
recognition  of  the  existence  of  the  phenomenon  of  immunity. 

There  are  certain  conditions  of  the  tissues  at  certain  ages  that 
afiFect  infection  ;  the  child  is  more  susceptible  to  the  eruptive  forms 
than  the  adult ;  while  the  adult  is  more  susceptible  to  the  so-called 
pyogenic  organisms  than  the  child.  The  germs  of  tuberculosis  find 
the  most  favorable  field  in  the  glands  in  infancy,  in  the  bones  and 
joints  in  childhood  and  adolescence,  and  in  the  lungs  in  adult  age. 

Bad  environment,  overcrowding,  confinement,  and  bad  sanitary 
conditions  in  general  are  all  predisposing  causes  of  infection.  So, 
too,  are  the  simple  and  pathologic  anaemias,  as  well  as  all  chronic 
infections  and  visceral  diseases,  such  as  syphilis,  scurvy,  rickets,  dia- 
betes mellitus,  alcoholism,  cardiac  and  renal  disease,  and  amyloid 
degeneration  of  the  viscera. 

Sources  op  Infection. 

Unless  familiar  with  the  sources  of  infection,  it  would  be  mani- 
festly impossible  with  any  measure  of  success,  to  protect  the  tissues 
against  bacterial  invasion.  The  pyogenic  and  non-pyogenic  bacteria 
are  not,  as  has  been  supposed,  to  be  found  only  in  tissues  in  which 
they  are  actively  engaged  in  producing  their  characteristic  lesions. 
They  are  found  in  the  mucous  and  cutaneous  surfaces  of  individuals 
in  perfect  health  as  well  as  in  disease ;  they  are  found  in  the  particles 
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**C  dtid»t  circulating  in  the  water  and  air,  as  well  as  in  the  soil  under 
fiwL  They  are  abundant  in  the  air  nf  densely  populated  citiesj  and 
still  mow  abundant  in  tlie  air  of  hospital  wards.  The  air  at  sea  and 
mi  muuotain-tops  is,  on  the  other  hand,  eomparatively  free. 

In  ji  general  way,  it  may  be  siiid  tliat  there  are  two  sources  of 
ittfeetioD — the  external  and  the  internal 

The  external  t^otiree^s  of  infeiitirm  include  those  objects  which  at 
one  lima  or  another  come  in  contact  with  the  wound ;  in  operative 
wounds  these  may  be  ligiituros,  sutures,  sjxjnges,  instrunienti?^  dress- 
iiipi,ailld  the  hands  of  the  u|K^rator,  ah>if4tant,  or  nurse  ;  in  aeeiduntal 
wounds  there  may  be,  in  addition^  the  clothes  of  the  patient^  parti- 
cW  of  dirt,  maehinery,  or  any  obji^'t  which  may  have  inflicted  the 
Wound.  At  one  time  eonsideralde  iniportanee  wa.^  attached  t*i  the 
air  as  m  souroe  of  infection  during  operations  ;  while  pyogenic  oi'gun* 
isittis  are  taken  up  by  jiarticles  of  dur^t,  they  do  not  lodge  in  the 
watind  in  snftieient  quantities  during  the  course  of  an  operation  to 
j5:ive  mt  to  infeetion.  Fortunately,  organisms  do  not  midtiply  in 
the  air;  and  still  m«»re  fiirtunately,  most  of  them  lose  their  viruleoee 
in  tlir  cN»urse  of  time  and  eventually  become  inert. 

Ill  regard  to  the  internal  sources  of  infection,  they  include  the 
pktn  and  nnuHms  meird>rane,  f<»r  not  otdy  are  orgnuisms  found  upon 
the  mucous  and  cutaneous  surfaces,  liut  at  times  in  the  deep  layers 
of  lliesc  stnictures  and  in  the  ducts  and  follicles  of  the  mucous  or 
nttn«  '  luds.     In  almost  every  instance,  liowevcr,  their  virn- 

h  '  that  were  a  wound  intlietctl  in  their  presence  m*  ill 

effects  would  follow.  Jodt  why  their  vinilenoe  is  so  dcpnssed  is  not 
lto|^lbcr  under-tniiib  but  it  is  more  than  likely  due  to  the  baetcrieidal 
tioQ  of  the  iMifly-ttuids  U»gether  with   the  antagonistic  effect  of  one 

inism  n[iun  another.  It  mast  be  borne  in  mind  tliat  the  cells  of 
ire«  dei^fK'r  than  skin  or  mui'uus  mcndinine  are  the  habitat  of 

misms during  health.     The  presence  of  these  inactive  or(|uiescent 

l^anisms  in  Uie  tissues  has  been  s]K>ken  of  as  "latent  raici'obism." 

The  air  we  inspire,  the  foo<l  we  eat,  are  laden  with  orgiinisms,  which 

lift*  distribnti'ii  along  the  digestive  and   respimtory  tracts ;    at  the 

entrance  t*^  these  tracts  the  organisms  are  found  in  greatest  abun- 

IOOI% 

In  enamerating  the  84>urce.s  of  internal  infeetion,  the  jKissibility 

of  a  wound  becoming  infected  tlirough  th^'  (irculation  suggests  itself. 

^Wbili*  then*  is  no  reas4»n  for  f>o>itively  denying  the  pfissibility  of  such 

Rjoile  of  infection,  yet  no  cxjK*riments  or  i»bservations  have  been 

10  pmof  of  it ;  and  yet  cases  do  occur  in  which  there  seems  to 

no  other  explanation,  no  other  way  to  account  for  this  emupHca- 

tino*     Seoondar^^  infection  is  hut  an  example  of  the  way  in  which 

{nfection  may  be  disseminated  tlirough  the  channels  of  tlie  circulation^ 
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and  as  such  may  be  advanced  as  an  argument  in  favor  of  secondary, 
or  even  primary,  wound  infection  through  the  same  channels. 
Numerous  examples  of  so-called  secondary  infection  could  be  cited; 
thus,  acute  osteomyelitis  secondary  to  pneumonia,  acute  cholecystitis 
secondary  to  typhoid  fever,  hepatic  abscess  secondary  to  amoebic 
dysentery,  infectious  nephritis  secondary  to  scarlatina.  If  these 
structures  can  Ihj  infected  through  the  medium  of  the  circulation,  it 
is,  to  say  the  least,  within  the  bounds  of  possibility  that  wounds  may 
be  infected  in  a  similar  way. 

Methods  of  Sterilization. 

It  is  all-important  to  be  conversant  with  the  various  methods  of 
sterilization,  since  various  articles  and  materials  require  different 
methods.  Thus,  what  is  suitable  for  metallic  instruments  is  not  suit- 
able for  rubber  catheters,  and  what  is  a  suitable  method  of  sterilizing 
ligatures  and  sutures  is  not  applicable  to  the  preparation  of  the  oper- 
ator's hands  or  the  |xitient's  skin.  In  general,  it  may  be  said  that 
we  give  preference  to  that  methoil  which  is,  first  of  all,  most  efficient, 
which  requires  the  least  time,  which  is  least  injurious  to  the  article 
to  l>e  sterilized,  which  is  least  ex|)ensive,  and  which,  finally^  is  the 
least  complicated.  The  various  methods  of  sterilization  may  be 
classified  as  follows: 

I.  Thermal,  or  those  dependent  u|)on  the  action  of  either  moist 
heat  (steam  or  boiling  water)  or  dry  heat  (hot  air  or  the  actual  flame). 

III.  Chemical,  or  those  dependent  upon  the  action  of  chemicals; 
these  may  be  subdivided  again  into  (1)  those  which  are  strictly  germi- 
cidal and  those  which  only  inhibit  the  growth  of  organisms,  and  (2) 
those  which  are  used  in  solution  and  those  a.s  gases  (formaldehyde). 

III.  Mechanical  sterilization. 

I.  Thermal  Sterilization. — Of  all  the  methods  at  our  command, 
none  is  more  efficient  and  none  has  done  more  toward  simplifying  the 
work  of  preparing  for  an  ojx»ration.  All  things  being  considered, 
boiling  water  is  the  most  rapid  and  still  the  most  reliable  form  of 
heat  sterilization  ;  the  most  resistant  spores  succumb  when  subjected 
to  water  at  a  temi)erature  of  212°  F.  for  two  minutes. 

In  addition  to  being  the  most  efficient  method  of  sterilization,  it  is 
also  the  sim)>lcst ;  it  can  l>e  carried  out  in  the  most  modest  dwelling- 
hoifW(\s  as  well  as  in  the  hospital,  and  requires  no  expensive  or 
specially  constructed  apparatus.  It  should  be  used  universally  for 
the  sterilization  of  instruments,  for  there  is  no  other  method  which 
will  prove  less  injurious.  Instruments  may  be  rendered  perfectly 
sterile  by  boiling  for  fifteen  minutes,  and,  if  a  small  quantity  of  car- 
bonate of  s<xlium,  or  ordinary  washing  soda,  be  added  to  the  water, 
it  will  prevent  rusting.     Schimmelbus(»h  |>oin ted  out  that  the  addition 
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of  8odm  renderB  the  water  slightly  jintiseptie.  All  articles  of  agate 
of  glttSB  CJin  \ye  htibjectod  to  sterilization  hy  bulling  >vater.  and  liga- 
tures and  sutures  are  often  t^terilijcecl  by  boiling  in  alcohol  (^qv  p,  q(j). 
Xcxt  in  order  of  efficiency  is  sterilization  by  steam.  Experiments 
to  prove  that  anthrdx-spores,  wluch  are  the  most  resistant  (jf  cither 
spor^  or  adult  form  of  all  pyogenic  micro-organisms,  and  there- 
fare  tlie  l)est  suite<l  for  experiments  of  this  nature,  are  destroyed  by 
exposure  for  fifteen  minutes  to  steam  under  fi ft c^cmt  pminds  pressure. 
The  isteam  sterilizing  apparatuses  iin  ihe  market  are  both  portable 
aocl  BtalKMiaiy.     The  familiar  sterilizer  of  Arnold  and  that  of  Lau- 


LiinleTt*phltt:i'f>  c  f»njMn<?i!  InstninieTif   an'l  < 


i-^terlliJti'f. 


Kmefali^r  are  equally  efficient  and  serviceable  for  offire-work  or 
operations  in  private  rooms.  The  apjiaratua  of  Lautensehliiger  is 
eooveniently  arranged,  eorapaet»  and  combines  both  an  instni- 
eot- and  a  drcj^ing-sterilizer  (Figs,  IH  and  19).  The  instruments 
til  clress^ings  may  \h^  sterilized  seimmtjely  or  simultaneously.  An 
icCtve  featun?  of  this  sterilizer  is  the  arrangement  for  transp^irting 
dreaBings  after  they  have  been  i^teriliisecL  Fig.  19  shows  two 
rei!rptJicleii  in  which,  after  sterilizatiou,  the  dressings  can  l>e  tmnn- 
pofted  without  exposure. 

For  h<ie^pitai  purposes  a  larger  sterilizer  is  necessarj'  (Figs.  20  and 
21 ).     These  are  stationary  apparatudes,  and  are  constructed  for  either 
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gteam  or  gas  heat  ;  they  tliffcr  Ironi  the  portable  sterilizers  in  that  the 

articles  are  siilijected  to  steam  tiod*T  high  pressure.  They  are  so 
coDstnieted  lliat  tlie  dressings  caii  he  dried  id  the  autoclave  after  they 
have  been  sterilized  by  simply  turning  off  the  steam  from  the  internal 
ehaniher  and  all<»\vin^  it  to  eiretilate  only  in  the  outer  ehsnnl>er.  They 
are  snpidietl  with  a  steam  gauge  (sliowing  both  temperature  and  press- 
ure), water-gauge  gla.ss,  safety-valves,  steam  r€»guhiting  and  vacuum 
valves,  and  aultHn^itie  gas-rogulator. 

A  great  majority  of  the  articles  required  for  dressings  or  operaticins 
may  l>e  sterilised  by  this  method  ;  the  pitcher!?,  liii^ins,  tmys,  the 

Fk..  m 


biuteiisrhljiger's  combincrt  instrument- niid  rlre8MinK*fil4?HllMer««howiii(7cagG  for  imtruuieots, 
eiHfe  for  the  rkeasinKS^  atid  two  boxi's  for  tirits^ihiJH'H.  one  wltli  i^hiirters  open  ready  forsCerll* 
izutlott,  the  oth**r  with  fehiitlLTs  clfwtd  rviwl\  for  tr>in8}M>rt«t)ou, 


dressings,  pads,  towels  and  slicets,  some  of  the  sutures  and  ligatures, 
and  the  ojicrators  gloves. 

lu  order  to  insure  |»erfect  sterilization  of  towels,  t^heet^,  di'essiugs, 
and  padi^  they  shoidd  be  subjected  to  an  exposure  to  steam,  at  a 
temperature  of  115°  C\,  under  a  pressure  of  tifteen  pounds.  Thi.s 
is  particuhirly  adapted  to  the  sterilization  of  packages  of  such  materials 
as  gauze  or  towels,  since  it  is  necessary  that  the  steam  be  untler 
pressure  to  insure  its  jx^netratiou  to  every  point  in  the  pa(*kage.  For 
the  sterilization  of  porcelain,  agate,  or  glass-ware,  such  as  pitchers,  J 
basins,  trays,  and  receptacles  of  various  kinds,  a  steriiizer  constructed 
on  verv  much  the  same  plan  as  the  instrument-sterilizer,  only  on  a 
hirger  scale,  will  prove  most  convenient. 


£)l«*m  drewing'Slerrfllztir, 


tuiv  of  105^  C  fn  fit'teen  minutes,  the  same  spnrcs  will  be  destroyed 
by  air  at  a  t^mfwrature  of  140*^  C,  and  then  only  after  an  expos- 
tin*  of  at  lejist  thrcH!  hoiir^.  On  iieeniint  of  the  loniror  expnsure  and 
bight r  tem]>emtim'  reijnlsitc  for  sterilization  V»y  h*it  iiir  this  nietlio*! 
ta  Dot  nied*  The  acttuil  flame  i»  soraetiineg  used  in  csLm^t^  of  eraergeney 
fA  #tf-riitxe  in'itnimentH.  The  instrument  is  irnrneised  in  a  small 
qiBUitity  i*f  alcHthol  and  the  latter  ignitnJ,  Thi>^  methiKl  is  not  to  be 
iffidbnaed  for  routine  practice  bei^use  of  its  injurious  efleet  not  only 


upon  the  nickel  or  silver  plating  ni'  instruments,  but  also  ujiou  the 

edge  of  cutting  instruments. 

Chemical  Sterilization. — A  number  of  drugf>  have  at  one  time 
<»r  another  been  called  into  i>lay  for  this  purpose,  some  having  a 
germicidal  effect,  <>thers  only  inliibitiu^  the  gntwth  and  activity  (»f 
organisms.  This  method  of  sterilizatiun  was  at  une  time  used  alnie.*t 
exclusively,  nt»t  InH^unse  it  was  the  most  ilesimble,  but  l^^cause  l)etter 


BbAwlnir«tettmiretieraUim  tubes  surmiiiifltng  the  Inlcrual  eyfi|jef  f>iindt!r. 
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metlimls  were  not  kmnvru  Tfierc  are  many  Mbjections  ta  rlienneaT 
stcrilizatiun,  eliief  among  which  arc  the  length  of  time  requireil  and 
the  injury  inflicted  upon  objects  with  which  the  chemical  comes  in 
ctMitat't.  An  instrntncnt  vnu  be  sterilized  by  hniling  in  t(n  minntes; 
it  cannot  lie  sterilized  by  chtnnieal  disinfectants  in  less  tlian  an  hour. 
In  order  to  be  bactericidal  in  their  action,  solutions  have  to  be  em- 
ployed <)f  sncli  strength  as  to  have  a  distinctly  deleterious  effet^t  upon 


METHODS  OF  STEniLfZATIOX 


iS 


with  which  they  came  in  coiitiict  ;  tlit^y  are  daina^iii^  alikt^  to 
[ieiitji»  to  the  hund^,  and  to  the  tissues  of  tlie  wound. 

As  p*>inted  out  alx>ve,  the  hand.s  of  the  ojienitor  and  the  tissues 
of  die  pAtieiit  are  about  the  only  objects  which  cannot  be  ^nhjected  to 
noun  sterilization.  As  a  last  res<»rt^  thi*rtfure,  the  sur^rcon  turns  to 
dieiiiiail  gterilisation,  a  method  in  wiiieh  his  faith  has  been  so  often 
fihsiken  and  his  confidence  80  misplaced.  In  order  to  estimate  proji- 
prii*  the  ^*alue  of  a  chemical  disinfectant  one  must  take  into  eonsidera- 
tiuQ  the  concentration  of  the  solution,  the  lime  recjuired  for  its  action 
— Lf,y  whether  germ-inhibiting  or  germicidal — its  effect  upon  living 
It^cti*^  snd  the  modificatitm  of  its  uctif»n  in  the  presence  of  living 
lifisue.  The  germicidal  or  germ-inhibiting  effect  of  the  individual 
dieinkal  disinfectant  is  usually  based  upon  lalMinitory  investigatiotjs, 
tfw*  rrsult^  of  which  are  of  (luestionable  valnts  in  that  they  are  not  eon- 
dacte<l  under  conditions  that  exist  in  wonnds.  Thns  we  are  told  thiit 
if  an  organism  l)e  snbjwte^J  to  the  action  f»f  a  certain  drug  at  a  given 
strength  and  a  given  lime,  that  this  organii^m  will  either  be  th'Stroyed 
at  ppnder^l  inert*  When  we  come  to  apply  the  results  of  these  in- 
vcstigntionjt  to  pmctice  we  find  that  a  solution  of  that  strengtli  will 
m)  lower  the  vitality  of  the  tissue  as  to  diminish  its  power  of  rt^sist- 
miKn* ;  that  umler  favorable  cireumstances  the  organisms,  whose  gnnv  th 
vai  fi>r  the  lime  iiihibite^l,  njay  become  resuscitated,  as  it  were  ;  that 
to  the  presence  of  the  wonnd-secretions  the  drug  may  be  dee(m3pi>se<l 
rendered  inert  ;  that  wlien  applied  to  an  extensive  woimd  enough 

the  drug  may  be  absMrl)C(l  to  give  rise  to  intoxication  ;  tliat  it  is 
oftrti  inipmcticable  to  exjK»se  the  wound  to  the  effeets  of  the  solution 
for  a  peri<id  of  time  Fufficient  to  insure  hterili/,ation*  All  these  cptes- 
tiimn  must  1^  eonstantly  Iwirne  in  mind  vvh<"n  applying  the  results  (tf 
laboiBtor^'  investigations  to  actual  practice. 

Tlic  idinil  chemical  dlsinfectitnt  is  yet  to  be  discovered.  Such  a 
noe  must  Ik*  freely  sohible  in  water,  non-toxic  iti  the  conceutmtiou  in 
which  It  ii*  empU>ye«l^  non-decomposable  when  coming  in  cH>ntaet  with 
tlie  body -fluids  or  on  standing;  it  should  not  lower  the  vitality  of  tis- 
wacB^  and  shotdtl  be  non-irritatiug ;  it  should  be  al>solut(*ly  germicidal 
in  a  reaMmably  !*hort  time,  inexpensive,  and  of  an  agreeable  ixlor. 

While  many  drugs  have  at  one  time  or  another  been  used  a«? 
cbemical  disinfectants,  but  few  have  sufficient  individnal  merit  to 
warrant  their  recommendation.  The  following  are  of  tmquestionable 
iralue :  hiehhtride  of  mercury,  carbolic  acitb  permanganate  of  potas- 
aiiiJD,  imhiforra,  formalin,  peroxide  of  hydrogrn,  and  the  silver  salts, 

BieuijQiEinE  OP  MERCTRY  is  the  most  reliable  and  therefore  the 
OMpI  popular  of  all  chemical  disinfectants.  It  occurs  as  a  white, 
oilorleai,  crt^talline  powder,  soluble  in  water  (1  :  10),  alcohol  (1  :  :\), 
ami  ether,     A  tfiolution  of  1  :  UM>  may  be  made  by  adding  71  grains 
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of  the  salt  to  a  pint  of  water.  In  hospital  practice  a  saturated 
solution  may  be  kept  on  hand^  in  which  one  fluiclrachm  containing 
7J  grains  added  to  a  pint  of  water  makes  a  solution  of  1  :  1000. 
The  saturated  solution  should  be  made  up  with  hot  distilled  water^ 
as  with  ordinary  water  the  earthy  substances  combine  with  the  mer- 
cury and  form  an  inert  salt ;  and  the  solution  should  be  kept  in  blue 
glass  bottles,  as  it  decomposes  upon  exposure  to  the  light. 

Jars,  pitchers,  basins,  and  trays,  and  rubber  goods  (including 
gloves,  drainage-tubes,  mackintoshes,  touruiquets)  may  be  sterilized 
by  immersion  in  a  1  :  1000  solution  for  several  hours,  or  in  a  1  :  500 
solution  for  a  shorter  time.  Drainage-tubes,  s|K)nges,  and  swab-sticks 
may  after  sterilization  be  kept  in  jars  containing  a  1  :  1000  aqueous 
solution.  Catgut  and  silk  ligatures  and  silkworm-gut  may  after 
sterilization  be  kept  in  a  1  :  1000  alcoholic  solution.  This  in  time 
makes  ligatures  and  sutures  so  brittle  as  to  render  them  unfit  for  use. 
In  the  preparation  of  the  hands  the  latter  arc  immersed  in  a  1  :  1000 
aqueous  solution,  and  in  the  preparation  of  the  skin  at  the  field  of 
operation  a  douche  of  1  :  1000  may  be  employed.  For  the  disinfec- 
tion of  wounds  already  septic  a  solution  of  1  :  5000  may  be  used  to 
advantage ;  its  irritant  effect  upon  the  tissues  has  led  to  its  discon- 
tinuance in  the  treatment  of  non-infected  wounds.  It  has  been 
claimed  by  Kowalewsky  that  bichloride  of  mercury  has  a  distinct 
chemotactic  action  upon  the  tissues  which  enhances  to  a  great  degree 
its  value  as  a  germicide. 

lll-effedn, — Mercuric  chloride  acts  as  an  irritant  to  the  skin  when 
exposures  are  too  frequent  or  of  too  long  duration,  or  when  strong 
solutions  are  employed.  Thus  the  fingers  and  hands  of  the  oi>erator 
may  become  so  fissured  and  cracked  that  their  sterilization  becomes 
impossible  ;  the  application  of  a  wet  bichloride  dressing  to  a  sensitive 
skin  for  several  hours  may  excite  a  dermatitis,  in  the  presence  of 
which  it  is  unwise  to  operate.  Absorption  may  take  place  through 
wound  surfaces  sufficient  to  give  rise  to  marked  toxic  symptoms. 
Attention  should  he  called  to  the  fact  that  some  individuals  exhibit  a 
peculiar  idiosyncrasy  to  the  action  of  this  salt. 

Metallic  instruments  should  never  be  immersed  in  a  bichloride 
solution.  The  latter  erodes  the  metal  or  the  plating,  and  takes  the 
edge  off  all  cutting  instruments. 

Carboi.ic  acid,  next  in  order  of  efficiency  to  bichloride  of  mer- 
cury, is  a  product  of  the  destructive  distillation  of  coal.  It  is  soluble 
in  water  (1  :  20),  glycerin,  and  alcohol.  It  is  freely  miscible  with 
oily  substances  and  with  wound-secretions. 

Usage. — Carbolic  acid  is  used  chiefly  as  a  substitute  for  bichloride  of 
mercury  ;  but  it  is  in  no  way  superior,  and  is  in  many  respects  inferior, 
as  a  chemical  disinfectant.     The  indications  for  its  use  correspond  to 
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ihaae  eottmi'mted  for  bichloride  of  racreurv,  viz.^  the  sterilization  of 
articles  which  eiinnot  be  ^ubjeetinl  to  the  thermal  method.  In  order 
to  iu^un*  sterilization  these  articles  niu-st  be  immersed  in  a  1  :  20 
soliition  for  from  one  to  two  hoiins.  In  some  instances  it  is  used  in 
mmUttuttiMii  with  the  ni«*rcnric  salt  for  the  disinlection  uf  the  luintU 
mod  field  of  ofM?ration  ;  but  ina^nnieh  as  it  is  an  irritant  tu  the  tis- 
wanc^  il  1^  by  \%n  means  an  idetd  disinfectant, 

DuriDg  the  performance  of  an  ojh_» ration  the  instruments  may  be 
kept  ttnmer!$€<l  in  a  1  :  40  to  1  :  20  s<ilntion  of  carlM>lic  acid  without 
verj'  delete rioiiiu  eftect.  In  this  [jarticnlar  alone  it  jiossei^ses  ^\\\nt- 
rioritv  o%*er  bichloride  •»!'  rucrcurv.  <  arboh'c  acid  h  \^t\  vulatile, 
urn!  when  aj>pli«*d  as  a  wet  dressing  the  latter  must  l>e  frequently 
cliaiigrd  in  inxler  to  in-.nre  a  eontiniious  etfwt.  As  a  matter  of 
historic  interest,  it  may  l>e  mentinncil  tfiat  it  was  Lister's  original 
dtiuiifcctEiit. 

IB'^fi^M. — When  employed  as  a  dininfec'lant  iuv  the  hands  the 
^iti  may  liecome  irritated,  rough,  and  erackcHl,  and,  if  subjected  to 
prolonged  or  repetited  immersions,  the  fingers  and  hands  of  the 
€ip<*rat«ir  In'come  iMrninilMMh  The  irritant  cfTeet  is  also  manilest  in 
tJie  disinfei*tiou  of  wound  surfaces,  in  which  it  excites  an  exudation 
fif  *«nim.  Applied  in  the  form  f»f  a  wet  dressing  its  action  has 
f!aii'«4H|  iiecnisis  «»f  tis**^ne — c^irboUc  acid  gangrene — whrcli  in  scune 
f9fies  haft  invoIve<l  the  entire  thickness  uf  a  linger  or  toe.  Forty- 
l*j^i  cssatm  of  carbf»lic  acid  gangi*i*ne  have  Im'cu  recorded,  in  some  of 
wbic^i  only  a  1  lo  2  |H*r  cent,  solution  was  useiL  T\vv  atleeted  fingf-r 
fir  %fm  first  turns  a  whitish-yellow  color ;  later  Ix^coming  brown  or 
hbrlc,  stiff,  cold,  and  lacking  sen.^^ation.  The  gangrene  is  due,  in  all 
pr^ihabiiity,  tt»  a  snlKMUanei»us  o'dcnKi.     Apart  fn»ni  tliese  liK-al  mani- 

Lfe«tsitioti3s  sufficient  may   be  abs^jrljcd   thrtMigh    tlie   wound  surface, 
'"     if  the  wound  l>c  extensive,  to  give  rin*  ti>  the  constilntional 
-  of  earliolic  acid  |H»isoning*     The  first  intlicjtti^rn  mav  be  its 
appeaniQce  in  tlie  urine,  which  IxK^mes  smoky  and  of  a  dark  olive- 
p^  *   r,  a  (H>ndition  which  demands  the  immediate  discoutinuaTiee 

If  -inftHHant,     The  urinary  sytiiptoms  may  be  entirely  al>s(*nt, 

bowenn*,  awl  they  seem  to  bear  no  distinct  relation  to  the  <legrec  t>f 
in:  "  *'  ►»,  The  other  symptoms  are  cither  gastro-intestinal  (nausea 
aij  ifingK  cerebral  (%*ertigo,   tinnitu.-^  aurium,    and    stu|ior),    or 

H    tikii^  f>f  ix>llapi<*»  lerminating  in  di^ath,  which  results  from  respiratory 
faiilnre« 

S\l.fC\XIC  ACIP,  CRKOLIN,  and  LYSOL  are,  like  carMic  acid, 
eosd'tar  producTtp^  and  may  be  used  ai^  &ubst]tute8  therefor^  althougti 
to  no  aciv;  A  iiolution  of  salicyclic  acid  in  connection  with 

boffie  aciti  -^Vf*  sohttion)^  though  at  one  time  quite  generally 

employed^  is  now  t^UIom  oaed* 
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Permanganate  of  ihjtassium  is  used  solely  in  connectioii  with 
oxalic  acid  in  the  disinfection  of  the  skin.  It  is  bactericidal  in  the 
proportion  of  1  to  833  parts. 

Boric  acid,  in  the  form  of  a  saturated  solution  (gr.  xv-^),  is 
used  chiefly  to  irrigate  mucous  membranes,  especially  those  of  the 
bladder,  eye,  and  mouth.  It,  however,  has  no  bactericidal  proper- 
ties, and  probably  has  little  if  any  inhibiting  effect  upon  pyogenic 
organisms.  It  is,  therefore,  simply  a  bland,  non-irritating  fluid, 
and  as  such  may  be  used  with  satisfaction.  In  the  treatment 
of  wounds  proper,  excepting  those  of  mucous  membranes^  it  has  no 
place. 

Iodoform,  C2HI3,  is  a  yellow,  crystalline  substance,  containing 
96  per  cent,  of  ioiline;  it  is  soluble  in  ether,  alcohol,  and  chloroform, 
but  insoluble  in  water.  Iodoform  has  no  bactericidal  property  itself, 
but  exerts  an  inhibiting  effect  upon  the  action  of  microdi^nisms 
by  neutralizing  their  toxins,  the  leucomains  or  ptomains.  Between 
these  and  iodoform  a  cheniie^il  reaction  takes  place,  resulting  in  the 
decoinj>osition  of  iodoform  and  the  liberation  of  iodine,  in  the  pres- 
ence of  which  microorganisms  cannot  flourish.  Inasmuch  as  iodo- 
form is  not  of  itself  bactericidal,  and  may  at  the  time  of  its  intro- 
duction into  wounds  contain  pyogenic  organisms,  it  should  always 
be  previously  sterilized,  either  by  immersion  in  a  1 :  1000  solution  of 
bieliloride  of  mercury  or  by  heat.  The  former  method  is  preferable, 
since  when  exposed  to  heat  a  certain  amount  of  iodine  is  liberated  and 
its  ettieienoy  thereby  reduced. 

Iodoform  is  used  as  a  powder,  as  an  emulsion,  and  in  the  prepa- 
ration of  iodoform  gauze.  The  indications  for  its  use  are  daily 
growing  less,  owing  to  .other  and  more  efficacious  methods  of  pre- 
venting sc|)sis.  In  fa(*t,  it  has  almost  come  to  be  discarded  in  the 
aseptic  treatment  of  wounds,  and  its  use  is  relegated  to  wounds  or 
lesions  already  infected.  In  the  form  of  powder  it  may  be  dusted  into 
abscess-cavities  of  the  soft  tissues  or  bone,  in  which  it  is  supposed  to 
neutralize  purulent  discharge  and  prevent  extension  of  the  infected 
area.  It  has  a  slightly  stimulating  effect  upon  granulation-tissue. 
.  In  the  treatment  of  compound  fractures  Treves  recommends  that 
the  powder  be  dusted  freely  on  the  external  wound,  with  the  hope 
of  hermetically  sealing  the  wound  w' ith  an  "  antiseptic  scab "  com- 
posed of  a  mixture  of  iodoform  and  the  dried  wound-secretions. 
In  those  cases  in  which  there  is  reason  to  believe  that  the  wound 
is  not  already  infected,  and  that  the  fragments  can  be  reduced  by 
manipulation,  this  method  is  to  be  recommended  as  a  safe  and 
rational  procedure. 

In  the  form  of  an  emulsion,  either  with  glycerin  or  boroglyceride 
(10-20  i>er  cent.),  iodoform  has  been  employed  in  the  treatment  of 
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tuberculoualfisionsi  especially  thoge  of  the  joints.  The  solution  jihotijil 
alwmys  be  sterilizeil  before  Qsing. 

Like  iodoform  powder,  the  itidtcations  ftjr  the  use  of  iodoforni 
gMUoe  are  restricted  to  wounds  already  infected  or  iu  danger  of 
iobtequent  contamination.  Thus  in  the  treatment  of  wound.s, 
wbetlirr  operative  or  accidental,  in  the  neighhorhrxMl  of  the  mouth  or 
fWliim  or  anu8,  where  under  normal  conditions?  mienjoi'ganisms 
■bound,  it  id  go«Ml  practice  to  protect  the  wnund  with  i(MlofVirm  gauze. 

lO-^tdB, — Iodoform  may  give  rise  to  botli  local  and  constitutiuual 
dialuitNUiees,  When  applied  to  the  cutantK>u>f  surfaces  it  soruetimcs 
exettes  a  dermatitis  w^hich  may  extend  *ome  distaoeefrum  tlie  margin 
of  the  wounds,  and  causes  oftentimes  s^uch  intense  itching  that  patients 
cannot  be  restrained  from  removing  the  dressing  in  order  to  seniteli 
the  afTet^ted  area.  When  applied  to  wountl  surfaces  a  snttit.Mcnt 
<|ii&attty  may  be  absorlx^l  to  cause  iodofiirm-poisoning.  Nausea, 
inleiitte  headache,  and  varj^ing  degrees  of  <lelinuni  are  the  most 
OOQitaiit  symptoms.  At  tinier  its  presence  may  be  detected  iu  the 
orilie  by  the  addition  of  a  s^mall  quantity  of  nitric  acid  and  ehlortn 
Ibno.  If  iodoform  be  pre^sent,  free  ifj*line  will  he  liberatet],  giving 
to  the  mixture  a  purplish  color.  The  symptoms  of  ioilofonii-|»oisou- 
iniar  var)'  widely,  according  to  the  quantity  absorbed  and  to  the  sus- 
ceiitibility  of  the  patient.  The  cerebral  symptoms  are  tlie  most  eon- 
tfCaiit,  perhaps*,  and  resemble  somewhat  those  of  a  meningitis,  jx^r- 
headache,  and  delirium,  which  may  be*  very  mild  or  of  the 
il  type.  In  some  cases  there  are  gastro-intestioal  disturb- 
B,  such  as  los8  of  appetite  and  nausea,  pyrexia  or  hy|>erpyrexia, 
with  or  without  acceleration  of  t!ie  heart  action,  and  finally  symptoms 
latLcative  of  t*ollap?^.  There  is  no  antitlote  for  io4lf>rorm-[M)is*)ning, 
the  tniilroent  of  which  must  be  purely  j^ymptomatie,  including,  of 
ooaise,  the  immediate  disuse  of  the  drug. 

Owing  to  the  jKxndiar  odor  nf  imioform,  so  obuoxions  to  most 
people,  effortii  on  the  |jart  of  manufacturing  ehemista  have  Ik'CU  di- 
iWld  toward  placing  on  the  market  an  odorless  preparation.  In 
it  may  be  said  that  these  preparations,  of  whieh  iodol  and 
ben  are  example^^  have  not  as  yet  taken  the  place  of  iodoform 
io  practice. 

pViKMALiN  18  a  40  per  cent*  aqueous  solution  of  formaldehyde  gns. 
Iu  bactericidal  strength  places  it  fiiremost  among  ehemieal  disinfe<'f- 
aiiti$.  A  1  percent,  solution  is  distinctly  bacterieiihiK  and  a  1  :  lO.tKMJ 
itftltitioti  is  i*aid  to  liavi*  an  inhibitive  effeet  upon  |iyogenie  organisms. 
It9  irritant  action,  however,  practically  excludes  its  u^e  as  a  disin- 
iiietaiit  of  the  skin  or  surface  of  a  wonntK  so  that  its  employment 
ham  been  re«itricted  chiefly  to  the  sterilizatitin  of  inanimate  objeets. 
Il  faaa  bten  used  in  the  preixiration  of  catgut,  not  only  for  the  pur- 
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pose  of  preventing  its  early  absorption,  but  also  as  a  disinfectant  (see 
Methods  of  Catgut  Sterilization).  It  has  further  been  recommended 
in  the  treatment  of  tuberculous  lesions  as  a  substitute  for  or  in  con- 
junction with  iodoform.  In  inoperable  neoplasms  with  offensive 
ulcerated  surfaces  it  may  be  used  as  a  deodorant. 

Formaldehyde  gas  is  the  most  efficacious  preparation  for  the  dis- 
infection of  rooms  or  buildings  in  which  contagious  or  infectious  cases 
have  been  harbored.  Its  ability  to  penetrate  into  the  interior  of 
infected  articles,  bundles  of  clothing,  mattresses,  books,  etc.,  is  one 
of  its  strongest  recommendations.  Like  formalin,  its  action  ui)on 
pyogenic  organisms  is  germicidal.  It  may  be  employed  with  advan- 
tage in  the  sterilization  of  such  objects  as  cannot  be  subjected  to  heat. 
It  is  particularly  adapt<»fl  to  the  sterilization  of  urethral  instruments, 
catheters,  lx>ugies,cyst()soof)es,  and  urethroscoi)es ;  all  impurities  should 
he  thoroughly  removed  In^forehand,  and  the  instruments  then  placed 
in  appropriate  re('ei>taeles,  on  the  bottom  of  which  trioxymethylene 
l)<>w<ler  is  then  sprinkled,  and  the  instruments  exiK)sed  to  the  vapor 
for  a  iKTicnl  of  from  twenty-four  to  seventy-two  hours,  according  to 
the  complexity  of  their  construction.  Each  well-equipi>ed  hospital 
should  have  at  least  one  formaldehyde-gas  genemtor  with  which  to 
disinfect  those  rooms  in  which  septic  cases  have  been  treated.  This 
ai)plies  to  both  the  medical  and  the  surgical  apartments.  From  a 
series  of  exjH'riiiients  conducted  in  the  University  of  Pennsylvania 
Hospital  in  1809  it  was  found  that  after  rooms  had  been  subjected  to 
an  exposure  of  twenty-four  hours,  cultures  taken  from  places  which 
before  disinfection  revcahMl  the  presence  of  pyogenic  organisms  were 
ahsohitely  negative.  To  test  further  the  efficiency  of  this  mode  of 
disinfection,  (Miltures  of  the  most  resistant  organisms  were  distributed 
in  paekap's  around  the  room  before  intrcMlucing  formaldehyde  gas. 
Cultures  taken   immediately  afterward  were  in  everj'  case  negative. 

The  formaldehyde-pjis  generator  manufactured  by  Charles  Lentz 
&  Sons,  Philadelpliia  (Fig.  22),  consists  of  a  stout  copper  retort  of 
four  pints  capacity,  with  funnel  filling-tube  and  indicator,  with 
stopper  of  special  construction  and  inclined  brass  outlet-tube  of  large 
bore,  communicating  by  means  of  special  flexible  tubing  with  another 
smaller  brass  tul>e,  which  is  inserted  through  the  keyhole  of  the  room 
to  ho  disinfected. 

The  directions  for  using  the  apparatus  are  as  follows :  close  all 
windows,  doors,  radiators,  and  chimneys,  and  small  cracks  (adhesive 
plaster  is  convenient  for  this  purpose).  The  bed-linen  and  all  arti- 
cles of  clothing  should  be  spread  out  and  not  thrown  in  a  heap,  in 
order  to  exj)ose  as  much  surface  as  ])ossible  to  the  action  of  the  gas. 
The  furniture  and  hangings  or  clothing  will  not  be  injured  by  the 
gas,  and  need  not  therefore  be  removed  from  the  room.     The  solution, 
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^aompoeedof  40  per  eeiiL  formaldehyde  plus  10j>er  cent,  of  glycerin,  18 
ijilioed  in  the  ciipiier  res<?rvoir  and  the  Iiinij*  lit.  For  practical  pur- 
Fp(i9C!S  twelve  ounces  of  solution  will  be  recjuired  for  every  one  tfiuiksand 
i cubic  feet*  The  lix;al  indicator  n^eonls  the  amount  of  solution  left  in 
n*tart.  Removing  the  eap  to  flit  ihe  reservoir  extingni.shei^  the 
aif  instant ly«  thus  renderinjLC  it  safe  to  the  hands  of  inexprieneed 
itOTE,     After  sufficient  gas  has  been  generated  the  lamp  is  ex  tin- 
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and  the  room  kept  closed  for  twenty-four  hours,  at  the  end 
rh  lime  it  may  *?afely  Ik?  regunled  as  j>erfeetly  disinfecteth 
^BfiXlIiB  OF  HYDROGKN  1^  alnia<%t  Universally  employed  in  tlie 
f»f  ^nppuniting  wound-.  From  the  status  of  our  present 
of  the  drug  it  would  Im-  sitfe  to  ^^ay  that  its  effieiency  is 
depeodisnf  out  altogether  n]K>D  its  bactericidal  action^  but  upon  the 
msntirr  »u  whieJi  it  invades  every  n<iok  and  corner  of  the  infected 
wmmd.  When  brought  in  eontaet  with  pus  elm  Hi  lion  takes  place, 
snd  Gfmtinut*s  m  the  drug  i^  added  uutil  all  ihe  pus  has  been  oxidized* 
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The  us^  of  peroxide  of  hydrogen  should  be  confined  to  suppurating 
wounds  ;  it  has  no  ]>lace  in  the  aseptic  treatment  of  wounds. 

The  PEiisuLPHATE  OF  POTASSIUM  has  been  recommended  as  a 
possible  substitute  for  hydrogen  peroxide.  As  it  does  not  give  up 
its  oxygen  so  rapidly  as  the  peroxide,  it  has  been  suggested  that  it  be 
use<l  in  the  form  of  a  wet  dressing  upon  suppurating  wounds,  where 
its  deoxidizing  effect  would  be  more  continuous. 

Silver. — In  recent  years  attempts  have  been  made  to  give  to 
pure  metallic  silver  and  some  of  its  salts  a  conspicuous  place  among 
chemical  antiseptics.  Cred6,  of  Dresden,  was  the  first  to  give  these 
salts  a  fair  trial,  and  to  determine  by  a  series  of  bacteriological  and 
chemical  experiments  their  true  worth.  When  introduced  into  a 
clean  wound  metallic  silver  undergws  no  change,  but  in  the  presence 
of  bacterial  secretions  a  chemical  reaction  takes  i)lace  between  the 
lactic  acid  and  silver,  forming  lactate  of  silver.  The  preparations 
used  include  pure  metallic  silver,  the  lactate  and  the  citrate  of  silver, 
and  a  solution  of  metallic  silver.  Pure  metallic  silver  in  the  form 
of  silver  foil  has  been  used  for  some  time  as  an  antiseptic  wound  pro- 
tectiv(».  The  lactate  of  silver  is  a  white,  odorless,  almost  tasteless 
powder,  soluble  in  fifteen  parts  of  water,  is  non-irritating,  and  in  the 
strength  of  1  :  1000  kills  pyogenic  microorganisms.  It  may  be  used 
in  the  j)repanition  of  catgut  or  silk  ligatures  and  sutures,  as  a  dusting- 
powder,  and  in  solutions  as  an  irrigating  fluid.  Citrate  of  silver,  a 
light,  odorh^ss  powder,  is  soluble  in  thirty-eight  hundred  parts  of 
water,  and  in  the  strength  of  1  :  4000  kills  pyogenic  organisms.  It 
may  1k^  used  for  the  same  purpose  as  the  lactate.  A  solution  of  me- 
tallic silver  has  l)een  employed  in  the  preparation  of  silver  gauze. 
In  the  Carola  IIosj)ital,  where  Cred6  made  his  first  observations, 
silver  has  been  used  almost  to  the  exclusion  of  all  other  antiseptics. 
In  tiie  pre|)a ration  of  gauze,  ligature-,  and  suture-material,  as  a  dusting- 
j)owder,  and  as  an  irrigating  fluid  it  has  given  very  satisfactory 
results. 


PREPARATION  FOR  AN  OPERATION. 

This  includes  the  preparation  of  the  operator,  the  patient,  the  liga- 
tures and  sutures,  instruments  and  dressings,  and  accessory  articles. 
Th(»se  will  be  discussed  separately. 

The  ojK^nitor  must  himself  scrupulously  observe  every  detail  pre- 
scribed by  the  technique  under  which  his  clinic  is  conducted.  He 
must  be  ever  conscious  of  the  fact  that  he  will  be  looked  up  to  by 
his  staff  of  assistants  and  nurses  as  the  example  which  they  are  to 
follow.  He  nuist  pay  the  strictest  attention  to  i)ersonal  hygiene  ;  his 
hair  should  be  short  and  as  free  as  possible  from  dandruff;  his  fiice 
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?*h4MiM  be  clean  shaven,  or,  if  he  insists  on  wearing  a  beard,  this 
|l|^vtiUl  in:  kept  t^hort.  The  chin  of  the  ujK'nitor  t*cmies  in  such  i-Inse 
|iti»3timity  to  the  wouinl  tliat  there  is  great  clanger  of  scales  of  epi- 
dennus  falling  from  the  beard  into  tJic  wound.  In  preparing  for  an 
opcnilioa  he  j^hould  remove  the  outc*r  clothes  and  don  a  snit  whit-h 
luia  been  thoroughly  eterilized.  This  suit,  conijMjsed  uf  shirt  with 
timves  reaching  only  to  the  elbow,  and  trowsers,  must  be  made  of 
wnshable  materiid,  as  duck,     A  pair  of  canvas  or  rubber  shm-s 

ly  be  worn  at  his  own  convenience;  they  are  not  essential,  but 
prex'eiit  his  cvery-day  shoes  being  iiamaged  by  the  chemical  solu- 
tion or  &oileil  by  the  wound-dis<4iarges.  In  onler  to  ^^oard  against 
cfamtlruS*  falling  into  the  wound,  the  hutr  should  i>e  damjKJoed  aufl 
a   piece  of  sterilized    gaujce   wnipiied    around   his   head   very   n»uch 

i  11  ttirlniQ.  Tills  is  to  be  prefet-reJ  to  the  ortlinarv  o|>eratintr-ca[K 
rbteh  fit**  rather  lcx>sely  on  the  head^  and  will  in>t  in  warm  weather 
pfr%-ent  perspiration  dropping  into  the  wound  (see  Fig.  13),  After 
llu?  |in-|Kiration  of  his  hands  the  opt^rator  may  put  tm  over  his  sliirt  a 
abort,  sterile  apron — a  precaution  to  guard  against  tlic  pr>ssible  cun- 
tatiiimition  of  the  wonrid  by  the  suit  which  hv  htul  liandled  before 
Aterilizing  his  hands^  So  far  the  step8  are  simple  and  at  the  sjime 
rime  salisfaet4»ry.  Tliere  remains  to  be  consideiTd  a  step  in  the 
tt*i*bni4)ue  which,  more  than  all  others,  has  commsinded  die  attenti*)n 
of  all  careful  surgeons— the  preparatitm  of  the  hands.  Knowing 
tbal  i!\x*rT  other  article  that  is  brouglit  in  contact  with  the  wound 
can  be  snbjected  to  thermal  sterilizati<»n,  the  surgeon  arknowledt'i's 
Ihttt  bm  own  huiid^  or  the  {latient^s  skin  must  be  hehl  res|Kmsible  for 
by  fiir  the  majority  of  ihe  casc*s  of  infect i<>n*  It  isoi'  paninjount  iin- 
pcirlaf)Of%  therefore,  that  the  greatest  attention  be  paid  to  tlii<  step  in 
ibe  Iwhnicpie,  Tliermal  sterilization  not  being  available,  a  methfKl 
mtisl  be  jielectcd  which  relics  ufwin  nieehanical  or  eliemical  tlisinfec- 
lion,  or  Imth,  After  rep<*iited  ex j>eri meats  in  the  clinic  and  laboni- 
larws,  and  after  rt»|»oate<l  discUB8ion«^,  it  is  the  consensus  of  opinion 
lo-diV  :  (1)  that  mme  of  the  methmls  in  common  use  can  be  absoIiit(*ly 
depended  n|Xiii ;  (2)  that  mon*  reliance  is  to  be  placet!  ujion  nieehani- 
cat  than  upon  chemical  disinfei'tion  ;  (3)  that  no  matter  what  tlie 
dicniical  ttsed,  it  c^mnot  of  itself  render  the  skin  sterile  ;  (4)  that 
wfaereiA  tlie  surface  *>f  the  skin  may  Ik*  sterile  at  the  outset,  it  does 
not  alwiiy!^  remain  «o  during  the  entire  opt^ration  ;  (5)  that  the  oi^m- 
mnm  i^ituateil  in  the  deejRT  layers  €»f  the  skin,  in  the  subungual 
rfigionf  and  in  the  duets  of  the  sebaceous  glands,  are  often  not  readied 
Iiy  the  u^ual  methods  of  preparation,  but  through  friction  and  after 
linjg:  may  in  the  course  of  the  operation  find  their  way  to  tlie 
Xc»  matter  what  the  subsecpunt  steps  of  the  pro**ess,  the 
preltnitttary  s^lep — the  meehxuiical  cleansing  with  nail-brush  and  hot 
Vol.  m.-€ 
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water — ^must  be  csarried  out  thoroughly  and  systematically.  The 
nails  having  been  pared,  the  surgeon  scrubs  the  hands  and  fore- 
arm as  far  as  the  elbow  with  a  sterilized  nail-brush  for  at  least  five 
minutes  in  a  sterile  basin,  using  as  many  changes  of  sterile  water, 
paying  particular  attention  to  the  region  of  the  nails.  In  cleansing 
the  hands  attention  should  be  paid  to  the  following  points:  the 
finger-nails  should  be  cleaned  after  the  dirt  has  been  softened  and 
partially  removed  by  scrubbing;  tlie  nail-brush  should  not  be  too 
hard,  and  should  be  sterilized  preferably  by  heat;  the  water  should 
be  as  hot  as  can  be  borne,  as  this  materially  aids  in  the  removal  of 
dead  epithelium,  fat,  and  debris.  The  water  should  be  frequently 
changed — at  least  three  times— or  running  ^'ater  may  be  used.  The 
time  to  be  occupied  in  scrubbing  should  not  be  less  than  five  minutes, 
and  not  more  than  ten,  the  choice  being  left  to  the  discretion  of  the 
o{)erator. 

Mechanical  Method. — The  mechanical  cleansing  of  the  skin  is 
recognized  as  essential  to  the  perfect  disinfection  of  the  operator's 
hands  and  the  field  of  operation.  By  thoroughly  scrubbing  the  skin 
with  soap  and  hot  water  not  only  are  loose  scales  of  epithelium  and 
sebaceous  matter  removed,  but  also  masses  of  bacteria.  This  of  itself 
will  do  more  toward  rendering  the  cutaneous  surface  sterile  than 
immersion  of  the  part  in  antiseptic  solutions.  Tlie  mechanical 
cleansing  of  the  skin  may  be  said  to  have  a  threefold  purpose :  first, 
it  removes  vast  numbers  of  bacteria ;  secondly,  by  removing  the  oily 
substances  it  renders  the  subsequent  chemical  disinfection  more  effica- 
cious; and  thirdly,  it  minimizes  the  danger  of  infection  of  the  wound 
during  the  course  of  the  oi>enition.  For  these  reasons  too  much 
stress  cannot  be  hiid  up(m  the  importance  of  carrying  out  with  great 
tliorou^hness  tliis  step  in  the  methods,  hereafter  described,  for  the 
disinfection  of  the  skin. 

FurjBiN(JKH's  Method. — (1)  Kemove  all  dirt  under  and  around 
the  nails.  (2)  Brush  the  hands  and  forearms  thoroughly  with  soft 
soap  and  hot  water.  (8)  Immerse  in  9f5  per  cent,  alcohol  for  not  less 
than  a  minute,  and  before  this  evaporates  (4)  plunge  the  hands  and 
arms  in  a  1  :  500  corrosive  sublimate  or  a  3  per  cent,  carbolic  acid 
solution,  and  thoroughly  wash  them  for  at  least  a  minute,  after 
which  the  hands  may  be  rinsed  in  warm  water  and  dried. 

Welch's  Method. — (1)  The  hands  and  nails  are  to  be  thoroughly 
cleansed  with  hot  water  and  soap.  The  water  is  to  be  as  hot  as 
can  be  borne,  and  the  brush  must  have  been  previously  sterilized 
with  steam.  This  preliminary  brushing  occupies  from  three  to  five 
minutes.  (2)  The  hands  are  then  rinsed  in  clear  warm  water.  (3) 
They  are  then  immersed  for  one  or  two  minutes  in  a  warm  satu- 
rated solution  of  permanganate  of  potassium ;  while  in  this  solution 


HU  IJIU  91'iJUIUJi  U  AUIMUIJ.— ii I  JUi-UU  UM  MUUM  Mid  iUl^ 
^irith  a  bru.'^h  and  green  s(uip  in  running  hot  wat(?n  (2)  Place 
ut  a  tablespoi3nfu]  nf  lime  in  the  pulm  of  the  hand,  and  place 
■n  the  lime  an  Cfjual  anion nt  of  s*xlinm  earhanate,  and  to  this 
sufficient  water  to  make  a  thick  paste.     The  latter  is  niblied  over 

knds*  and  forearms  80  that  it  comes  in  contact  with  the  entire 
\  and  IS  intrrHhiee*]  iironnd  and  lieneath  the  puils  by  means 
ft  bit  i>f  r^terile  orange-wood.  From  three  to  tive  mioulcs  .should 
coni^iimed  in  this  step.  (4)  Rinse  tlic  hamls  and  arms  in  hot 
■lie  water.  In  order  to  remove  the  mlor  of  tldorine  gas,  which 
dier.ited  in  the  reaction  between  the  lime  and  st*da,  the  hands  may 
imniersHl  in  a  0,2  per  cent,  i^oliitton  of  aqua  ainmoniie. 

»se  three  methods,  or  slight  nioditications  of  tlieni,  are  the 
lopnhir  and  at  the  same  time  mo'^t  eHieacioas,  For  eacli  one 
advantages  are  olaimed  and  eertiiin  ol>jections  advanced. 
[  ailvueatingthe  jxitassium  j»crmanganate  ant!  oxalic  acid  nn;tlnMl 
Ithat  it  is  less  irritating  to  the  skin  than  tljat  wliteh  rctjuircs 
af  corfoeive  snblimato  or  carlmlic  acid.  Tin*  r*hlorinated 
ftitd  -Hoda  pnx'C'^s  is  siud  to  remove  more  thoronghly  tin*  di  at! 
didial  bcnde?^  and  the  fatty  substances.  Home  surgeons  seriil)  the 
Kill  turpentine  or  benssine  before  using  alci»hoL  Again,  others 
^■Dueh  faith  in  mustard  as  a  disinfectant  for  tlie  liantls.  Sehlcif 
^^iit  s^tre»6  U]Min  nu^chanical  cleansing,  and  i\n'  tliis  purpose 
plojft  a  snap  uf  which  marble-dnst  is  an  ingredient,  Bacterto- 
iOlI  exju^riini'iits  have  jirovetl  that  this  does  not  render  the  hands 
jerm- free  as  some  of  the  longer  estahlishcd  pr(>ccssc:^. 
Rcoognition  of  the  nnreliahility  of  any  one  plan  of  liand-disin- 
tion  leil  surgeons  as  a  lai^t  resort  to  seek  an  enveh»|ie  for  the 
id  which  they  could  .subject  to  the  metlnxls  of  sterihzatifm  in 
ich  they  had  implicit  faith.  Gloves  of  various  materials,  prefer- 
'  Tier,  were  foimd  to  meet  adniimhlv  all  indications,  and  their 
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McBurney,  of  New  York,  two  years  ago,  gave  gloves  a  most 
thorough  trial,  with  results  that  allow  of  but  one  interpretation.  In 
every  operation  which  he  performed  during  a  series  of  five  months  in 
his  hospital  and  private  practice,  during  which  time  he  himself,  his 
assistants,  and  nurses  wore  gloves,  there  were  evidences  of  wound 
infection  in  but  three  cases,  and  at  each  of  these  but  a  single  drop  of 
pus  at  one  suture  was  found.  No  chemical  disinfectant  was  used 
during  this  periiKl  in  the  prei^aration  of  the  hands,  and  none  in  the 
treatment  or  dressing  of  the  wound.  Other  surgeons  have  since  had 
equally  gratifying  results,  and  there  seems  to  l)e  very  good  reason  for 
believing  that  gloves  have  come  to  stay.  While  they  are  particularly 
useful  as  a  protection  to  the  patient  in  the  prevention  of  wound  in- 
fection, they  are  equally  useful  in  the  protection  of  the  surgeon  when 
called  upon  to  dress  or  handle  septic  cases.  The  hospital  interne, 
who,  handling  as  he  must,  septic  cases  in  his  daily  routine  of  duty, 
could  aforetime  with  difficulty  perfectly  disinfect  his  hands,  may 
now  prot<'ot  himself  against  frequent  contamination  by  using  gloves 
at  Ills  daily  dressings.  It  is  true  that  at  first  the  surgeon's  sense  of 
touch  is  less  delicate,  perhaps,  and  his  dexterity  somewhat  impeded, 
but  with  time  and  experience  these  so-called  difficulties  will  be  so 
nearly  overcome  that  they  will  no  longer  be  claimed  as  disadvantages. 
In  some  institutions  the  question  of  expense  will  come  up  for  consid- 
eration. On  the  whole,  if  the  gloves  are  carefully  handled  and 
projK^rly  taken  care  of,  their  introduction  should  prove  to  be 
an  economy  when  their  cost  is  credited  with  the  amount  saved  in 
such  items  as  dressing-material,  bandages,  peroxide  of  hydrogen, 
etc. 

Rubber  jrloves  may  be  sterilized  by  one  of  the  following  methods  : 
(1)  By  boiling:  the  gloves  are  boiled  in  a  1  i>er  cent,  soda  solution 
for  fifteen  minutes  and  wrapped  in  a  dry  sterile  towel.  Before  put- 
ting the  gloves  (in,  the  surgeon  thoroughly  dries  his  hands  and  dusts 
them  with  sterile  powdered  starch.  The  gloves  can  then  l>e  drawn 
on  with  ease.  (2)  By  steam  :  the  gloves  are  wrapped  in  a  towel 
and  sterilized  in  an  autoclave.  This  method  is  no  more  efficient 
than  the  other,  and  is  more  injurious.  (3)  By  chemical  sterilization  : 
the  gloves  are  soaked  in  a  1  :  1000  corrosive  sublimate  solution  for  at 
least  one  hour,  and  allowed  to  remain  in  the  solution  until  the  surgeon 
is  ready  to  use  them.  In  this  method  the  bowl  in  which  the  solution 
is  placed  should  be  deep  enough  to  allow  the  surgeon  to  keep  his 
whole  hand  immerse<l  while  drawing  on  the  gloves. 

The  first  method  is  the  most  satisfactory,  taking  all  things  into 
consideration.  If  the  gloves  are  put  on  while  immersed  in  corrosive 
sublimate  solution,  a  sufficient  amount  will  remain  in  the  gloves  after 
they  have  been  put  on  to  irritate  the  skin.     Furthermore,  there  is  less 
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of  tearing  them  when    the  \mnA^  are  dry  and  dusted  with 
■larehf  than  when  they  are  wet. 

A  freshly  sterilized  pair  of  gloves  should  lie  use^I  at  each  opera- 
tii>Q,  and  before  being  put  away  they  j^liouM  ho  washed  witli  soap 
wafer  and  animonia  in  onier  to  removr  all  piirtieles  of  bloo«l,  tissue, 
or  wound -?tCH!n't ions.  If  during  the  eourse  of  an  operation  they  are 
lfini«  a  sterile  ruhljer  finger-cap  may  Ik*  ptit  on.  Inasnineh  as  there  is 
always  a  chance  of  a  glove  being  torn  during  an  operation^  and  as 
oceasioD^  arise  in  whieh  it  may  be  necessary  to  remove  the  glove, 
fjtiite  a*  mueh  attention  should  be  paid  to  the  disiufeetiug  of  the 
baucU  as  though  it  were  not  the  iutention  of  the  operator  to  wear 

Miknlicx  introdueed  the  cotton  glove  before  the  rubber  glove  was 
venr  generally  used.  Cotton  gloves  can  be  reeommmdetl  only  in 
fJiOfla  tames  in  which  it  is  iinimssible  to  pnM-ore  those  madt*  i)f  rubber. 
'niejr  have  but  one  [mint  in  their  favor,  namely,  that  they  elimiuato 
the  possibility  of  friction  between  the  hand  of  the  operator  and  the 
woiind.  and  in  -^o  doint^  eliminate  a  W(dl-re<'ognized  m*»de  of  wuund- 
tnf4*ction.  Ajiart  from  this  they  an-  of  little  servij."e  utjless  thiy  can 
be  kept  dry  throughout  the  operation,  for  it  has  been  frequently  dem- 
CMtslimte<l  that  once  tiiey  l»ecume  wet  niieroorganlsms  freely  filter 
ihrcNigh  tlie  meshes.  It  is  needless  to  say  that  it  is  luuch  mure  *lif- 
ficuU  to  handle  ligatures,  sutures,  and  instruments  with  cotton  than 
with  ruMwr  gloves,  C\itton  gloves  may  br  sterilized,  with  the  dress- 
ings, by  steam.  Attempt*^  have  l)een  uiade  to  render  tlK/m  iiuper- 
meabk  by  incorporating  in  tlie  meshes  some  material  sueh  as  paraf- 
fkn^  but  the  results  have  not  been  satisfactory. 


Pebpabation  of  the  Patient,  includinq  the  Field  of 

Operation. 

The  ijnportanee  of  a  course  of  treatment  i>r(*liminary  to  o|jeration 
wiU  be  better  appreinated  if  one  beai"^  in  mind  the  conditirjus  that 
leml  to  auto-intoxication — ^a  contlition  due  to  tht^  failure  on  the  part 
of  the  (icitirnt  to  eliminate  certain  of  the  normal  products  of  nietal>- 
oliiiin  which  may  accumulate  in  such  quantities  as  to  have  certain 
toxic  effeetK.  The  feces,  the  bile,  the  urine,  each  I'mifaiu  |Mnsouous 
niateriaU  which  are  manufactuR^l  in  the  human  ecounrnyas  the  |irod- 
DCtii  of  aHsiroilation  or  metabolism  untler  conditions  of  jx^rfect 
In  health  these  ])oisous  are  eliminatei!  through  \\w  varinns 
tiiries,  and  the  subject  sufll-rs  no  ilt-(»t!ect  therefr<»m  ;  but  if  for 
anjr  miaoa  these  channels  of  elimination  are  not  o\wn^  the  patient 
»  i*Tp»i«^l  to  fhp  danfjer  of  auto-iiitoxicatirui.  If  digestion  bi'  faulty, 
if  the  metabolic  pro<»essi'S  l^e  arrested  or  jKrverted,  the  conditions 
mxt  exaggerated,     ff  the  kidneys,  liver^  or  intestines  are  inactive,  the 


86  SURGfCAL   TECHNIQUE. 

prognosis  as  to  operative  recovery  will  not  be  so  favorable.  Upon 
this  fact  is  based  the  rationale  of  preliminary  treatment.  In  order 
that  digestion  may  be  properly  regulated  and  not  overtaxed,  the  diet 
must  for  a  few  days  be  restricted ;  in  onler  that  the  intestinal  tract 
may  be  rid  of  all  toxic  matter,  brisk  purgation  should  be  induced  bv 
the  administration  of  salts.  A  sluggish  liver  should  be  guardeii 
against  by  the  administration  of  calomel,  and  the  condition  of  the 
kidneys  must  be  thoroughly  investigated  beforehand  by  a  careful 
urinary  analysis.  All  the  avenues  by  which  waste-products  are  elim- 
inated should  be  ojK^n,  all  the  organs  of  elimination  active.  Patients 
whose  general  condition  favors  auto-intoxic%ition  are  those  who  most 
commonly  su(»cumb  to  other  forms  of  infection.  Whenever  feasible 
the  j)rci>{iration  of  the  patient  should  commence  several  days  before 
oiK^nition.  During  this  time  he  should,  when  health  permits,  be 
given  general  baths  once  a  day  in  order  to  bring  about  a  condition 
of  general  cleanliness.  His  diet  should  l)e  restricted  and  daily  evac- 
uation of  his  bowels  insured  by  the  administration  of  fractional 
doses  of  calomel,  or  full  doses  of  salts  and  castor  oil.  A  careful 
urinalysis  should  be  made,  with  particular  reference  to  albumin,  casts, 
and  sugar,  and  the  total  amount  voided  in  each  twenty-four  hours 
recorded. 

On  the  afternoon  i)rior  to  the  day  of  the  operation  the  field  of 
oiK^ration  must  be  prepared.  For  this  purpose  the  nurse,  after  pn>i)- 
erly  disinfecting  her  hands  and  putting  on  rubber  gloves  and  a  sterile 
apron,  provides  herself  with  a  razor,  sterile  towels,  basins,  cotton, 
gauze  pnds,  and  a  nail-brush.  The  actual  preparation  of  the  skin 
may  he;  made  i)y  any  one  of  the  methods  recommended  for  steriliza- 
tion of  the  surgeon's  hands.  The  following  method,  with  slight 
modiiications,  is  most  commonly  used  :  (1)  Shave  the  hairy  parts. 
(2)  Scrub  the  skin  with  soap  and  water  for  from  five  to  ten  minutes, 
using  a  soft  nail-brush  or  gauze  pads.  The  water  should  be  changed  at 
least  three  times.  The  area  of  skin  thus  prepared  should  be  such  as  to 
allow  of  a  good  margin  in  all  directions  from  the  proposed  seat  of 
oj)eration.  If  the  skin  be  delicate,  the  scrubbing  should  not  be  too  vig- 
orous nor  too  long  continued.  (3)  Scrub  gently  with  95  per  cent,  alco- 
hol for  three  minutes,  using  for  this  purpose  a  gauze  pad.  (4)  Douche 
the  parts  freely  with  corrosive  sublimate  (I  :  1000).  (5)  Apply  a 
giuize  dressing  saturated  with  a  I  :  2000  corrosive  sublimate  solution, 
and  secure  in  place  with  bandage.  This  may  be  modified  in  several 
ways  :  a  soap  poultice  may  be  apj)lied  to  the  surface  for  six  to  eight 
hours  before  commencing  the  preparation.  Benzine  or  turj)entine 
may  be  used  as  a  means  of  removing  tlie  fatty  and  oily  substances, 
as  adjuvants  to  alcohol.  Ether  has  been  used  after  the  alcohol  for 
a  like  purpose.     A  dressing  saturated  with  salt  solution  or  a  dry 
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dnoitiig  may  take  tbe  place  of  a  wet  bicliloride  dres^iug,  Foraiuliii 
h«»  of  late  years  received  a  high  en<lorscment  as  a  disinfecUmt  of 
the  skin*  It  i>^  claimed  for  the  funnalin  metliod  that  formaklehyde 
gfts  petietnites  tl)e  dot'jKT  hiyer^  and  folHck'S  of  die  t^kiii,  and  may 
be  eoantetl  on  to  render  the  skin  sterile  iu  80  to  90  per  cent,  of  cases 
(Ij£*ndf*n'r),  The  foHowjiig  are  tlie  directions:  after  shaving  and 
licrnUbing  with  soap  and  water,  a  1  per  eent,  funnalin  nihition  is 
mpplicd  in  the  form  of  a  jmultiee  fitr  twelve  to  thirty-iiix  honrs,  dur- 
ing which  time  the  punltice  must  be  frttiuently  changed.  The  part.<^ 
are  then  washes!  with  alcoh<il  (fX)  por  cent.)  iVir  one  minute,  and  with 
eprrQ6i\'e  gnblimate  (1  :  1000)  for  two  n)innte8.  Whatever  the  method 
«rlectcd»  particnhir  attention  .should  Ix^  pjdd  to  thoi^e  regions  in  which 
organi^nir^  are  more  abundant  and  mi»re  deeply  seated  ;  those  include 
the  liairy  regions,  tbe  regions  in  which  sebaceous  glands  abound, 
plttoe^  where  the  cutaneous  .surfaces  are  more  or  less  in  contaL-t,  as 
tbe  axillae,  the  groin,  the  folds  of  a  pendidoiis  abd<nneu,  the  regicm 
of  the  ttrabilicus.  It  must  not  l>e  forgotten  that  there  is  the  widest 
image  in  the  toleration  of  the  skin  of  <lifferent  individuals ;  tlie 
mdliod  which  in  one  patient  will  have  no  harnifnl  effect  may  in 
ancither  patient  give  rise  to  a  dermatitis,  in  the  prt^enee  of  which  it 
•uhl  l>e  imprudent  to  ojierate. 

On  the  morning  of  the  ii[)eralit»n,  acctjrding  to  tlie  preference  i>f 
die  surgeon,  the  fields  of  openition  may  or  may  not  be  pn'iKincI 
ap^n  in  the  manner  |>rescrit)ed  f*ir  the  preliminary  pi*e|)amtinn.  A 
deam  j$hirt  should  be  put  i>n,  and  in  order  Oi  avnjrl  t<H>  ninrh  expnsnre 
the  {mticnt  ^honld  wear  a  pair  of  eanton-flanne!  leggings  reaching 
firom  the  toes  to  the  ]K^'rinenm. 

At  6  P,1I.  on  tlie  eve  of  the  operation  tlie  patient  is  given  one-half 
cMinoe  of  Roehelle  «alt  or  an  ounce  of  castor  oil ;  this  dose  to  lie 
fvpeatt^l  at  10  IVM.  if  the  first  was  ineffectnab 

On  ihr  morning  of  the  operation  breakfast  shonld  consist  »)f  one 
gljif^  of  milk  or  a  cup  of  broth,  with  one  piet^e  of  toast*  After  this 
ibe  patient  r^hrudd  receive  nothing  by  month  if  the  op-i-ation  is  to  be 
psrftirmefl  al*out  midday.  In  general,  it  may  be  said  that  no  footi, 
eitiier  liquid  or  mVn]f  shotdd  l>e  taken  by  month  dnring  the  six  hours 
prece*li ng  the  operation.  It  may  he  that  the  palirnt  may  rcfjnire 
utiniubiion  <luring  this  period,  in  wliieh  ease  the  stimulant  may  be 
given  by  rectum  or  in  small  quantities  by  month. 

Four  hours  before  the  n}x?ration  an  enema  should  be  atlministered, 
posed  of  two  otmtres  of  glycerin  and  one  pint  of  soapsuds  and 
water.  In  operations  upon  the  lower  alimentary  tract  a  second  enema 
Id  \n*  administered  one  honr  before  the  (>|>enition.  Wlion  the 
ition  of  the  patient  allows,  he  is  to  be  directed  tn  use  tli*'  rorumtMle 
rallier  than  tJie  l»ed-p«n.     Immediately  lK*fore  the  jwitieni  is  brought 
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to  tlie  operating-room  the  bladder  must  be  evacuated — ^by  catheteriza- 
tion if  necessary. 

Preparation  of  Special  BegrionB. — a.  In  all  operations  upon  the 
HEAD,  whether  or  not  it  is  intended  to  open  the  cranial  cavity,  the 
entire  scalp  should  be  shavecl.  The  dandruff  may  be  softened  aiul 
ita  removal  thereby  facilitated  by  the  application  of  sweet  oil  or  a  soap 
poultice.  Owing  chiefly  to  the  vascularity  of  the  parts  operative 
wounds  of  the  scalp  rarely  become  infected. 

6.  The  Mouth  and  Pharynx. — In  these  regions,  even  in  health, 
a  great  variety  of  organisms  is  found,  both  pathogenic  and  sapro- 
phytic. Despite  this  fact  infection  does  not  often  follow  wounds  of 
the  mouth,  l>ecauso  the  virulence  of  the  organisms  is  never  very  great, 
and  because*  the  rich  blood-supply  of  the  part  enables  it  to  combat 
bacterial  invasion.  Strong  antiseptics  obviously  cannot  be  used,  so 
that  the  prejxiration  must  depend  upon  the  mechanical  removal  of  as 
many  organisms  as  jvossiblc  with  the  aid  of  mouth-washes.  In  the 
Massjicliu setts  General  Hospital  the  preparation  of  the  mouth  for 
operation  is  as  follows :  the  teeth  are  examined  and  all  cavities  filled  ; 
the  mouth  is  rinsed  out,  the  teeth  brushed,  and  the  phar}'nx  and 
tonsils  sprayed  with  an  antiseptic  solution.  The  following  formula 
is  most  efficient,  and  at  the  same  time  least  injurious  to  the  teeth  : 

R  Acid,  benzoic,  3; 

Tinet.  eucalypt.,  15; 

Aleoliol,       ^  100 ; 

Olei  montlue  piperitae,  0.75. — M. 

Sig.     To  hiilf  a  \vin(»glassful  of  water  add  enough  of  the  solution  to 

jmKluce  distinct  clouding.     Hold  in  the  mouth  for  one  minute.* 

This  ])reparation  of  the  mouth  is  to  be  recommended  in  all  cases 
of  general  aniesthesia,  in  order  to  minimize  the  danger  of  septic 
pneumonia. 

('.  The  Eye. — Tlie  face  in  the  region  of  the  eye  should  be  disin- 
fected as  well  as  possible.  Strong  antiseptics  are  absolutely  contra- 
indicated  in  the  preparation  of  the  eye  itself,  so  that  reliance  must 
be  placed  upon  the  mechanical  removal  of  organisms  by  eye-washes, 
boric  acid,  or  normal  salt  solutions,  especial  attention  being  paid  to 
the  margin  of  the  lids  and  the  orifice  of  the  lachrymal  duct,  where 
the  organisms  arc  most  abundant. 

f/.  The  Neck. — In  the  preparation  for  operation  upon  the  face 
or  cervical  region  the  patient's  head  should  be  covered  with  a  piece 
of  sterile  gauze,  which  should  be  applied  firmly  enough  to  prevent 
it  slipping  off  at  any  time  during  the  oj)eration.     This  is  bei^t  accom- 

'  Warren's  Surgical  Pathology. 
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piisbed  if  the  gaitxe  m  folded  in  tlie  sliapc  of  a  triangle  aiul  applied 
MA  Ode  woutfl  a  hamlkeri'hief  biindaj^is  Tlie  ruiflBsthetizfT  should 
prepare  his  handi*  as  carefnlly  a^  tliont^h  he  were  tifoing  to  as>^lst  in  I  he 
opemdoo,  for  there  is  conrtUiiit  danger  of  the  haiidrt  ctiming  in  euiitact 
j»jrith  the  wound,  s^ponge^,  or  infitrument^ ;  he  should  wear  a  sterile 
ilNlin^  and  t^hould  administer  tlie  aiitesthetie  u\iim  a  piece  of  sterile 
or  a  cone  wrapped  in  sterile  gau^^e. 

<.  The  Thorax. — When  there  is  any  liability  rd'  die  oiHration 
ing  to  the  axilla,  as  in  amputation  of  the  brrasl,  the  field  of 
at  ion  hliould  inelnde  the  axilla  as  well  as  the  entire  arm  and 
IbreArm  on  the  side  involved.  For  these  oji^'rations  it  is  also  advisii- 
Ue  to  envelop  the  hand  in  sterile  gauze. 

/,  The  a FIIK3MKN,— Disinfection  nf  the  skin  for  operations  in  this 
icgiOQ  is  most  important,  since  the  {K'ritoneal  cavity  i;^  almost  always 
mp0BHtA,  The  skin  iti  and  alK>ut  tlie  uuibilieiis  and  ii]  the  neighborhood 
of  liie  piibi-*  refjuires  the  most  atteiitiun.  The  pre|Kiratinn  of  the 
patient  ?^hould  begin  preferably  several  days  U*f<He  any  operation 
involving  the  gastn)-intestiaal  tract,  whic^h  even  In  a  state  of  health 
U  the  habitat  of  so  many  organisms,  many  of  them  pathogenie.  In 
a  aeries  of  exj>eriments  conducted]  by  Gushing  it  was  I'otind  possible 
bir  sterilidng  the  ingesta  and  by  fasting  a  few  hours  to  bring  about 
state  of  amicrobisra  in  the  stomach  ami  up|>er  intestinal  Imet;  a 

idilion  whieh  would  reduce  to  a  minimmn  the  danger  of  Tnfwtion. 
Artive  peri-^t^lsis,  a  thomnghly  evaenaleil  howiO,  trad  a  state  of 
amicnibism  are  the  desiderata  in  openitions  invading  the  g^istro- 
ioteiittnal  tract.  To  bring  about  such  a  state  of  affairs  neee^sitntes 
re-itriction  of  diet,  mild  purgfOion,  the  sterilization  fif  the  ingesta,  and 
Agting  s<*verul  hours  prior  to  the  ojx^raliori.  The-ic  are  all  practical 
ion$i,  and  will  materially  lessen  the  jiossibility  of  snl>sefjnent 
coRipIications,  and  in  so  doing  iiermit  of  a  nn>re  fav»imblc  prngnosis 
in  fvery  i^i***. 

If  the  Mtomach  or  duwJennm  is  to  be  attacked,  lavage  should  be 
p«^  '-  ^  imuir*iliately  l>efore  the  openition,  wrih  a  view  to  evacuating 
eir        ^     he  stiunaeh  contents. 

In  oprrntions  upni  the  lower  alimentary  tract,  as  tin*  anus  and 
rcctain,  an  enema  should  be  given  immediately  before  the  opTation, 
ud  the  ri^tum  well  irrigattnl  with  btirie  aeiil  or  salt  solution.  The 
wkin  in  the  neightwrhood  of  the  anus  should,  of  course,  l>e  disinfected* 

*f,  Thk  GKNlTtJ-rRLVARY  Tract. — In  a  state  of  health  ihis  tract 
frrini  till*  kidneys  to  the  anterior  urethra  is  sterile  ;  from  the  <'om- 
pres^vir  urethral  to  the  external  meatus  a  great  variety  of  organisms 
nnT  be  found.  In  the  immediate  region  of  the  meatus  and  around 
tbe  extenml  genitalia  tin*  organism*  are  in  greatest  abundance. 

Dbinfectant^  adaptable  to  sterilisEation  of  cutaneous  surfaces  are 
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unsuitable  for  mucous  membranes;  therefore,  disinfection  of  the 
urethra  or  the  bladder,  if  infected,  must  be  mechanical,  and  necessa- 
rily imperfect.  In  operative  intervention  upon  any  portion  of  the 
genito-urinary  tract  it  is  desirable  that  a  large  amount  of  urine  be 
secreted,  and  that  the  urine  be  sterile  or,  better  still,  slightly  inhibitive 
in  its  action. 

The  i>atieut  should  be  instructed  to  drink  water  freely,  in  order 
to  increase  the  amount  of  urine  secreted,  and,  if  necessary,  diuretics 
may  be  administered  for  this  purpose.  The  so-called  urinary  anti- 
septics, csiHKiially  boric  acid,  in  doses  of  10  grains,  in  pill  or  capsule, 
three  times  daily  ;  salol  in  caj>sule,  4  grains,  three  or  four  times  daily ; 
and  urotropin,  20  grains  daily,  in  divided  doses,  exert  a  favorable 
action  niH)n  pre-existing  infections,  and  are  useful  as  prophylactics. 
A  preliminary  course  of  treatment  in  operations  upon  this  tract 
should  never  be  omitted  when  time  allows.  It  includes  the  adminis- 
tration of  urinary  aiitiseptias,  of  liberal  quantities  of  diluents,  with 
diuretics  if  necessary,  and  a  urinalysis,  including  an  estimation  of  the 
amount  voided  in  ea(»h  twenty-four  hours. 

The  possibility  of  having  to  resort  to  the  perineal  or  suprapubic 
route  to  gain  entrance  to  the  bladder  must  be  borne  in  mind  in  pre- 
paring for  operations  ui)on  the  bladder.  The  skin  over  the  external 
genitalia,  including  the  jwrineal  and  suprapubic  regions,  should  be 
shaved  and  prt)perly  disinfected.  The  patient  shoidd  urinate  in 
order  to  flush  the  ant(»rior  urethra ;  the  glans  j)enis  is  then  swabbed 
with  a  1  :  2(X)0  corrosive  sublimate  solution,  and  the  anterior  urethra 
irrigated  witli  saturated  boric  acid  solution,  permanganate  of  potassium 
solution  (1  :  10,000),  or  normal  wdt  solution.  These  solutions  should 
always  be  warm.  No  further  preparation  will  be  required  when  the 
hladdcT  is  not  the  seat  of  infection.  If  there  be  a  cystitis,  the  bladder 
should  be  irrigated  daily,  for  a  period  of  at  least  two  weeks,  with  the 
solutions  already  mentioned;  and  if  irrigation  be  combined  with  per- 
manent catheterization  during  the  same  period,  the  bladder  will  be  as 
free  from  organisms  as  it  is  possible  to  render  it.  The  organisms 
that  have  invaded  the  mucous  or  submucous  coats  cannot,  of  course, 
be  affected  by  any  method  of  disinfection. 

/.  The  Extremities. — The  feet  and  hands,  especially  in  the 
region  of  the  nails,  are  always  difficult  to  disinfect,  more  particularly 
so  with  the  laboring  classes,  into  whose  hands  dirt  and  grease  are 
thoroughly  ground.  If  the  oj)eration  does  not  actually  involve  either 
the  hands  or  feet,  the  latter,  immediately  before  the  operation,  after 
the  patient  is  on  the  table,  should  be  wrapped  in  sterile  gauze  or 
in  a  towel  secured  in  place  by  a  sterile  bandage.  They  can  then  be 
handled  or  manipulated  by  operator  or  assistant,  as  is  often  necessary, 
with  impunity.     If  the  operation  is  to  include  the  foot  or  hand,  the 
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mp|iliaitMiii  <»r  jMrnltit^ei^^  soap  av  flax^eefl,  on  several  preceding 
ifciys  will  facilitate  the  removal  of  tlie  dirt  and  grease  ;  each  <lny  tlie 
poultice  should  b«?  removed  anil  tlie  parts  scrnbbecl  with  soap  ant  I 
lfmt«r,  aloohuL  an*l  l)ieliloride.  The  naiUs  tihuiikl  he  manicured  and 
GiUoeities  pared  oA*. 

Pbepakation  of  Lioatubbs  and  Sutures. 
The  qiiestion  a^  to  what  is  the  best  ligature  an<l  wliat  the  best 
ure  material  ha^^  caiiscHl  aInioBt  endless  diseiission,  WlietJier  it 
id  be  alnorbable  t>r  non-absorbable,  sterile  or  aatiseptie»  is  tlie 
that  presents  itself  for  solution.  The  introduction  of  t^tgut 
wiiti  ago  was  hiiil<'<l  with  delight^  ami  eatgut  was  reganled  as  the 
idetA  oiatorial  for  biiritKl  sutures  and  ligatures.  Wlien  uperalive 
trchfiique  had  reached  that  s^tate  of  perfectioo  in  which  infection  was 
ib^  except ii>n  mther  ihau  the  rule  surgeons  at  once  became  sus|uciiius 
as  to  the  sterility  of  the  catgut  tlicy  were  using,  and  lield  it  respousi- 
ble  for  matiy  of  their  unlooked-for  wound-infections.  A.-s  a  juatter 
<if  fiwt,  it  1?*  known  to-day  that  the  ojK^rators  bands  arc  lu  ni*»st  iu- 
#tatici«  the  guilty  ageut^^;  and  whatever  objections  there  may  be 
against  catgut,  none  can  benugtained  which  dws  not  adu)it  that  catgut 
renilerc*!  f»erfe<,*tly  sterile.  But  objections  have  Ik'cu  ntised 
catgut,  and  at  the  present  time  the  peiiduUnn  of  pi^puIarity 
is  bcginDing  to  swing  twick  in  the  direction  of  silk.  Catgut  is  objected 
U%^  first,  l>e<*ause  it  furnishes  excellent  cultun^-material  for  organ- 
LfaiSy  which  may,  despite  every  precaution,  in  the  course  of  an 
itprration  gjiin  entrance  to  the  wound ;  and  when  the  catgut  becomes 
atie^rlied  the  organisms  contained  therein  are  Itbenited  and  give  rise 
to  iiifi*€tioii  of  the  adjacent  tissues ;  s<:'condly,  because  a  strand  two 
or  thr«*  timea  a^  large  in  diameter  must  l>e  used  in  order  to  get  the 
teusile  ftn»ngth  as  silk  ;  thirdly,  that  It  swells  after  it  beeomeg 
making  it  difficult  to  thn^ad  needles  ;  fourthly,  that  it  is  slip- 
perr  and  more  difficult  to  handle  than  silk  ;  fifthly,  that  the  methods 
I  if  #trrilixattou  are  more  eomplicated  and  niore  costly  than  those 
frc|oirc*cJ  for  silk. 

There  are  still,  however,  many  sui^'ons  and  gyniecologists  actively 
rn}»ag»*d  i»i  *>fM*rativc  work  who  arc  stanneh  advt»cates  of  catgut,  and 
with  them  I  lielieve  tliat,  granted  its  sterility,  it  is  still  the  most 
d^^irtkle  mati^rial  for  ligatures  and  buried  sutur«\s.  Sh<ndd  it  l>e 
HeCfsiaaiy  to  employ  a  material  which  does  not  un^lergo  absorption 
fimrklVf  catgnt,  if  pn'fjar*-*d  by  the  formalin  or  chromic  acid  method, 
will  inert  even*  indiciitinu.  Shijuld  the  surgeim  prefer  to  employ 
ami#eptie  ligature-^,  he  may  still  use  catgut  pre|>areil  by  the  silver 
metbml.  In  suppurative  wounds  catgut  is  in  mnny  ways  siiperi(»r  to 
41k,  and  in  wounds  of  the  mucous  mcnibrane  dit!ieult  of  aewss  catgut 
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may  be  used  in  order  to  avoid  the  necessity  of  removal.  There  is 
scarcely  an  operation  requiring  a  buried  ligature  or  suture  material 
in  which  catgut,  prepared  in  one  of  the  following  ways,  does  not  fill 
all  requirements.  There  is  one  very  great  objection  to  catgut,  how- 
ever :  the  ap])aratus  required  for  its  sterilization  is  only  accessible  in 
hospitals,  is  more  or  less  expensive,  the  methods  complicated,  and  only 
reliable  when  carrie<l  out  by  an  experienced  person.  On  the  other 
hand,  silk  can  be  rendered  sterile  by  simply  boiling  for  a  few  minutes 
in  a  soda  solution,  and  is  therefore  better  adapted  to  country  or  private 
practice.  I  f  the  physician  practising  in  the  country  wants  particularly 
to  use  catgut,  hv  had  better  s(»cure  it  already  prepared  from  a  reliable 
manufacturing  firm. 

Catgut  can  be  i)rocured  in  six  sizes — 00, 0, 1,  2, 3,  and  4.  Double 
nought  is  the  finest,  suitable  only  for  ligating  very  small  bleeding 
points  or  suturing  delicate  structures.  The  next  two  sizes — Oand  1 — 
are  still  quite  fine ;  and,  with  No.  2,  are  the  sizes  most  commonly 
UiJed.  Xos.  3  and  4  are  very  heavy,  and  only  required  for  the  liga- 
tion of  jK'dides  or  in  the  retaining  of  bony  fragments.  In  operations 
for  the  radical  cure  of  hernia  or  in  closing  the  muscular  layers  of  an 
abdominal  wound  Xo.  2  would  be  strong  enough. 

The  value  of  catgut  was  materially  enhanced  when  methods  were 
perfected  by  which  it  could  be  subjected  to  sterilization  by  heat ;  a 
method  in  whieh  absolute  reliance  can  be  placed.  The  following  are 
the  methods,  mentioned  in  order  of  eflSciency,  which  have  proved  the 
most  reliable  : 

1.  The  CrMOL  Mi-rrHOD.— (1)  The  gut  is  cut  into  lengths  of 
thirty-throe  centimetres,  and  bundles  of  twelve  strands  are  twisted 
in  rings  of  a  size  to  fit  the  heavy  glass  ignition  tubes  used  as  recepta- 
cles. (2)  These  rings  are  dried  at  a  temperature  gradually  raised  to 
80^  C,  and  held  at  that  point  for  an  hour.  This  exposure  dries  every 
bit  of  moisture  from  the  material,  and  prevents  the  gut  becoming 
brittle  during  the  subsequent  steps  of  the  preparation  by  forming  a 
glue-like  substance  on  its  fibres.  (3)  The  gut  is  now  immersed  in 
cumol,  the  temjwrature  of  which  is  slowly  raised  to  165°  C,  and 
maintained  there  for  an  hour.  The  process  is  completed  by  pouring 
off  the  liquid  and  drying  the  catgut  at  a  temi)erature  of  100°  C.  until 
the  excess  of  cumol  entirely  drains  off.  (4)  The  catgut  is  finally 
transferred  to  sterile  tubes,  plugged  with  sterile  cotton,  and  stored 
within  heavy  glass  jars  previously  sterilized. 

Cumolization  is  best  accomplished  by  the  use  of  Clark's  appa- 
ratus (Fig.  23).  It  consists  essentially  of  a  sand-bath,  enclosing  a 
chamber,  which  is  furnished  with  an  inlet  above  and  an  outlet  below, 
and  contains  the  bulb  of  a  thermometer  in  a  wire  basket  suspended 
from  a  rod  perforating  its  roof.     In  using  the  apparatus  the  gut  is 


b  dtmwn  off  by  oponinp^  the  stopcock  at  the  bottom  of  the  reservoir ; 
tbis  10  left  open^  while  the  temperature  of  tht*  elianiber  b  continued  at 
abcml  100^  C\  The  air  enteriog  helnw  btMxmie?^  intensely  hot,  rireii- 
hies  through  the  chamber,  an<l  rtries  off  every  vestifje  of  euniol  through 
the  ftpertiire  above.  After  this  has  been  accomplished  the  sterilizer 
is  openi^  and  the  gut  tmnfiferred  to  previously  sterilizetl  ^biss  tubes. 
This  transfer  is  made  by  nurses,  who  o!>serve  ever)'  a.^^eptic  preeuu- 
tioii*     Their  hands  and  armai  are  thonjughly  disinfected,  they  weiir 
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gterile  gowihs,  and  Kanclle  tubes  and  gut  with  sterile  rublier  gloves 
and  tissiie-fomej»s. 

Catgut  thus  iirepared  i.s  dry,  flexible,  and  of  great  teiisUc  strengtlij 
not  to  say  i=iterili\ 

2,  TuE  Alcijhul  METUt>ii, — fl)  Th^'  .strands  of  t*atgut  are 
wound  on  glas.s  roots  or  bol»ijiii^,  and  ii  number  of  these  placed  in  a 
metallie  eylinder  or  tube  so  coustruoted  as  to  Ik?  absolutely  air-tiglit, 
(2)  The  eylinder  or  tul>e  is  partially  filb^I  with  abs^oliite  alcohol, 
making  allowanoe  for  evueuation,  (3)  The  eylinder  is  immerse*!  in 
boiling  water  fur  one  hour,  or  |>laetHl  iu  an  autoclave  at  a  tem(>era- 
Inre  of  115^  1\  for  forty-five  minutes.  The  catgut  h  not  removed 
until  the  time  for  n^^iug. 


Variutie  r^PL^pLfick'S  Tor  aroraKc  uti'l  f*t<?rniF4itinn  of  lifjnlnres.  1.  cTnjis  j«r  wilb  *i»oobof 
Hilk  inniH'r?^e<1  in  a  curroaive-ftiitiliiiKitc-alcohoi  sohiKun,  1 :  irxNl  2,  ghi^s  jur  >vilh  ailkwtjrm- 
)<iit.  ;Jt.  Hirst's  f»jrm»i1]ii  \\\^w  for  l^olliuiif  cat^nit  hi  ulcohol  under  pressure.  4,  hox  for  elvHIi- 
Mtion  and  storuffo  of  silk.  Thf  box  i-oiitJihin  tlio  f^fwwilw  from  whielj  tht?  ftUk  is  dmwn  Uirough 
opeiilui^'K  in  the  bt?iitr»iinry  CfniT.  Whtiii  fnibjidtd  to  slorilization  tbc  front  and  tOf*  nds  irt* 
clii«*e<l ;  vihvu  iint  in  nso  b«jth  Uds  art'  iriuftftn  whttii  In  use  the  lop  IM  is  ihrownopeu.  Ttins 
M\*i  interior  of  tlii"  hnx  b  never  exjKj*ed  except  diirinjir  ^terillzntlcm,  5,  jar  eoutainingtiibe^  fur 
BleriliKHiiou  ami  ^torniKe  of  li^^auire*  and  ftuturew  In  the  dry  ft>rni.  <5.  inet^il  jjir  fur  boiling  i*al- 
jtot  In  alcohol  under  prei^f^ure,  7,  glaa«  box  for  st^nragt*  of  catgtit  or  ftllk  in  \vc*t  form.  The 
jimalkrreecptacleon  top.  whl*'li  ettnlaiiis  thref  reel*,  around  wliieli  the  ral^nt  i^rsUk  ii  wound, 
i^landi^  in  the  larircr  retvpltttte.  Tliu  lipitures  and  suturt's ean  be  itniwn  thnmgh  hcdi**  in  Ihtr 
top  of  the  Rmalkr  reeeptaele.so  that  the  rtcls  are  nev*;r  hiibjeeied  to  the  dungcr  of  cotitamf  na- 
tion, H,  roujwl  glasiii  dish  iu  vvhieb  are  kept  tboae  ligature's  and  sutures  that  arenkely  lobe 
U*ii'd  dnrinp  the  operatioD. 

In  certain  ins^tiuces  it  is  desirable  to  prepare  eatgnt  in  such  a  way 
that  it  will  not  undergo  absorption  for  two  or  three  weeks*  For  this 
purpose  the  catgut  is  impregnatcKl  witli  fornialiu  or  chromic  acid  in 
one  of  the  fiillowing  ways  : 

J^.  FoRMAMN  MErrHOD  (Hirst's  Metikid)* — (1)  Soak  com- 
mercial gilt  in  benzine  for  twelve  lionrs.  {2)  Unroll  and  dry  iu  the 
open  air  for  twelve  hours.  (:3)  Place  in  a  5  per  cent,  solution  of  for- 
malin for  twelve  hours.     (4)  Take  out  fd'  formalin,  tic  all  strands 


ther,  and  stretch  oji  inimo  as  tight  as  possible,  (5)  Let  dry  at 
last  four  days.  (6j  Cut  strantls  of  desired  lengtli,  unci  witiil  gut  on 
tlie»|}oaI  of  a  *' Hirst  formalin  tube/'*  taking  care  that  one  strand 
does  not  crcx^  another,  (7)  Fill  tube  with  a  5  jier  cent,  glyceriu 
fiolnlion  in  absolute  alcohol,  and  hernit-rieall y  seah  It  nuist  be  abso- 
lutely air-tight,  (8)  Plaee  in  autoelave  (tenijierature  115°  0-)  for 
fort^'-five  minutes.  (9)  The  catgut  is  not  removed  from  the  tube 
until  il  h  u.seth 

•4iCnnoMir  Acid  Method. — (1)  Add  100  partj:!  of  catgut  to  200 
l>f  carbolic  acid,  2000  parts  of  water,  and  1  part  of  chromic 
add,  (2)  Allow  it  to  remairi  iu  the  solution  for  twenty -four  hours. 
(3)  Tntnsfi^r  to  eiher  or  80  per  cent,  alcoliol.  Catgut  so  prepared 
will  last  from  three  to  six  weeks,  according  to  the  8ize  of*  the  gut 
(Fig,  25). 

6.  Lactatk  or  Sii.ver  Method. — (1)  Soak  for  one  week  in  a 

itioD  of  hictat*!  of  .silver.     (2)  Dry  thoroughly.     (3)  Place  in  d5 

pil.  aicobol.     (4)  At  the  end  of  twenty-fiuir  honm  it  is  ready  for 

^Ti3«c,     Thi*  advo<*4it«*s  of  anti^^eptic  hgature  matrriaK  and  of  the  .so- 

called  .silver  treatment,  have  Ui^cd  tlii^  methml  with  p*  rfect  sitiHiaetion. 

Cat^l  «i  prepared  is  not  only  sterile,  but  strong;  not  slippery,  and 

*  twjuires  a  longer  time  for  its  ab^^orjition. 

6.   FoRMAl.DKHYDK  Method.— (1)  Place  the  skeins  of  catgut  in 
of  *J4X)0  to  GOOO  <!ubie  centimetres  cajjacity,  in  which  has  also 
placed  a  small  glas?«  beaker,  c«»ntaining  a  dozen  para  form  pas- 
tih^,  over  the   top  of  wluch   is   placed  a  cover  of  Clipper  gauze.     (2) 
\VU»e  }Br  with  tightly  fitting  stopper  and  leave  undisturbed  for  three 
It,  at   the  end  of  whi<*h  time  the  catgut   is   ivady  for  use.     It  is 
istned  for  this  methiKl  that  the  catgut  is  {K^fec  tly  sterile  and  loses 
none  of  itn  tensile  strength  or  tiexibilily. 

»KA2iOAKOCKrENDON  is  occasionally  used  as  im  absorbable  buri*^d 
ffutun*.  If  U  usmdly  regarded  as  Ix-ing  strtmgt^r  than  catgut  aud 
noC  m»  qnickly  absorbed,  therefore  better  adapted  to  operations  in 
which  il  18  d^ircd  to  afford  the  part^  pro|>er  support  until  rejwiir  hns 
taken  plaoi'.     Thus  in  oprations  ft*r  the  radical  cure  of  hernia,  for 

Ifmclnn*  of  the  patella  or  long  bones,  it  may  with  propriety  be  used. 
Hih'er  wiiy*  has  gradually  taki*n  its  plae*'  in  ofK'rations  ii|K)n  bont's, 
Kailgl'^t^O'^^fidon  may  be  prepared  by  tl»e  cumol  or  chromic  acid 
inrthtKt,  luid  loi^ts  from  four  to  six  weeks. 
The  non-abeorbable  materials  are,  (1)  silk,  (2)  silkworm-guti 
<3)  silver  wire. 
'  TW  If  tort  fornmlio  Uib«,  mnntifactured  by  Charles  Leiiie  &  Sont^^  h  a  melnl  tube 
#re  and  m  half  iodies  luii|;  an<l  one  and  a  hatf  inches  in  diameter,  one  end  of  whiih  in 
liaiiiiMiiiHl/  dosed  hy  a  screw  cap,  proTidi'd  with  a  nit>ber  watcher  which,  wlicn 
Ugkdj  temmcd  d^mn,  mnkr^  the  tube  air-tight.  Wilhin  the  tube  i«  a  long  spool  of 
villov  i^BO  which  the  i^tfful  \n  wound. 
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Silk. — Sufficient  has  been  said  of  the  relative  merits  of  rilk  and 

gut  as  mnii'vni]  fur  liji^turetj  or  sutures.     Surgeons*  aible  twibt  tsilk 
iiitiy  be  |iurt'IiastHl  in  five  sizes,  Nos.  1  to  5.     No.  1,  the  finest,  is  use<l 
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Methtu]  of  Mtnrai^e  nf  Ui^turea  iimt  sutures  fn  thei  dry  furnu  1,  tube  wltli  cati^yt  fitcriUxpd 
by  cunml  ini'tluMl-  2,  luW  with  ajwmls  of  silk  stcrilixetl  by  wteam,  3,  tubt^  with  ^ilkwono- 
cut  Kli'rlli«e<l  by  sit  iim.     1^  5,  tiiln«i  coiifrtininif  neetllcs  already  armed  wUh  silk  euiiircs*  whlcli 

only  to  secure  llie  suiallest  bleediug  points?  and  to  suture  driiente 
tftrnctures,  a<*  the  j>eritoueuiii  nr  <him  mater;  No.  2  is  heavy  enough 
to  ligute  all  l>hH^<linnf  poiuts  except  the  larger  vessels,  and  is  ii  suitable 
size  to  einpfuv  In  sutyriug  the  skin  and  sulieutaiieous  structures  ;  No8. 
3  and  4  may  be  used  for  ligating  the   large  arterial  trunks,  and  as 
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witiires  which  are  to  approxiraate  the  muscular  layers;  No.  5 
chiefly  in  the  ligation  of  petlicles. 
SteriU2;itioii  of  silk  may  he  effected  in  one  of  the  fullowiiig  ways ; 

(1)  Wrap  the  silk  on  s[k>o1«  and  boil  in  a  1  per  eent,  soda  sohition 
for  fifteen  minuter,  and  store  it  in  a  fc^olution  of  alcohol  and  corivK^ivc 
fmbltmate  (1 :  1000).  Tliis  method  is  employed  by  those  who  prefer 
iuiti;^*pti«'  to  sterile  ligatures. 

(2)  Wind  uiMin  glaj*a  bobbins  or  sptxjlr^,  phiee  within  ignition  tubes, 
which  are  plugged  ^iHth  cotton^  and  sterilize  by  the  fmetional 
inclhfKl  in  the  steam  sterilizer, 

{11)  Silk  may  Ik?  imprt^gnated  with  metallic  or  lactate  of  silver 
solutioti  aiftcr  the  method   employed  in   the  preparation  of    silver 

SfLKWOBM-GCT  i^  the  material  par  cxcdlence  for  cutaneous  snture.s  ; 

ill  ia  lifted  for  no  other  purpot>e^     It  is  readily  sterilized,   is  uon- 

fnt  and    non- irritating ;  for  all    these   n'asuii?^  it  can  be  left /« 

longer  than  silk.     Silkworm-gut  may  be  purchased  in  bundles 

of  ae¥cuty-fi>ur  to  one  hundn^d  strands,  abont  twelve  inches  long,  in 

two  siz«4,  Cfjapie  and    fine.       It   may   be  sterilized   by   any  of    the 

IumI^  e»ui table  for  silk  ;  if  sterilized   in  the  dry  state,  it  sli*jnld  be 

keil  in  sterile  water  a  short  time  before  nsing,  in  order  to  Hinder 

'  ft  Ifiorr*  piiiibh  . 

J4iLVK»  WIKK  hiVH  beiMj  advocated  by  those  who  place  eonfid»'n(*e 
in  the  antiseptic  pro|M*rt\^  of  silver  in  the  presence  of  wound- fluids. 
It  haa  lieen  used  in  a  limited  way  for  a  number  of  years  as  a  cutane- 
oiiaailtun*^and  in  fHH:nttions  ujKm  ununited  fractures.  MtuT-  recently 
it  laa  been  employed  as  a  permanent  burie*!  suture  in  the  closure 
•if  the  dcHip  mm^ular  layers^  and  has  given  general  satisfaction.  It 
%y  be  pnn!tui.s4Hl  in  difterent  sizes  and  sterilized  in  the  same  way  as 
lUic  inatnimenti^. 

A  ^ell-cipiipjNHl  clinic  should  1m^  supplied  with  the  following  in 
itnliir  tu  meet  every  emergency  : 

1,  At  \n^t  four  sizes  (Xos.  0,  Ij  2^  and  4)  of  catgut  prepared  by  the 
or  aK?ohfil  method  ;  an«I  Noia.  2  and  4  prc|>jired  by  the  formalin 

^ShIioiI. 

2.  Thn^  dozen  strands  of  mt^tlium-sized  silkworm-gut.  in  paek- 
of^  of  a  dozen  each,  which  may  be  hoiled  eitlier  in  water  or  in 
alcobol  in  the  jar^  in  which  they  have  Ikth  stored, 

SL  At  Icafit  four  siy^s  of  silk  (Nos.  1,  2,  3^  and  4),  rollcil  on  niels 
or  eficol^  wliich  may  Ik*  preservcHl  in  95  per  cent,  alcohol  alone,  alco- 
hol aod  corrosive  sublimate  {1  :  KNK)),  or  in  sterile  ignition  tubes,  all 
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with  different  sizes  of  silk.    A  half-dozen  tubes  may  be  filled  as 
follows : 

One  containinj^  six  straight  intestinal  needles  armed  with  No.  1  silk. 
One         "  "    curved  "  **  **        **       "         " 

One         "  "    straight  Hagedom      «  "        *'       *'    2    " 

QnQ  *<  <*  «  «  «  <<  (t        4(     Q     a 

One         "  "    curved  "  "  "        "       "    2    " 

Qqa  «  «        <<  «  •*  «         ''       **    3    " 

The  sutures  are  cut  twelve  inches  long,  and  after  the  needle  is 
threaded  are  wound  around  a  small  plug  of  gauze^  through  the  long 
axis  of  which  the  needle  is  finally  passed. 
4.  Three  sizes  of  silver  wire. 

In  whatever  receptacles  the  various  sutures  and  ligatures  are  kept, 
they  should,  if  possible,  never  be  handled  after  they  have  been  steri- 
lized, unless  with  rubber  gloves,  and  should  under  no  circumstances 
be  drawn  between  the  naked  fingers.  There  is  no  surer  way  of  in- 
fecting a  suture  than  by  drawing  it  between  the  naked  fingers.  The 
nurse  or  assistant  should,  therefore,  be  instructed  to  handle  all  sutures 
and  ligatures  with  dresir^ing-forceps  on  every  possible  occasion.  One 
of  the  great  advantages  of  having  the  needles  threaded  before  steril- 
ization is  the  avoidance  of  the  necessity  of  handling  the  suture  mate- 
rial. There  is  never  any  excuse  for  a  ligature  being  infected  before 
it  reaches  the  surgeon ;  the  nurse  grasps  the  end  with  the  forceps, 
unravels  the  spool,  cuts  the  ligature  the  desired  length,  and  hands 
it  directly  to  the  operator. 

Sterilization  op  Instruments. 
Since  instruments  are  now  made  of  metal  throughout,  their  sterili- 
zation is  a  matter  of  the  utmost  simplicity.  The  best  and  simplest 
method  is  as  follows  :  the  instruments  are  first  placed  in  the  instru- 
ment-sterilizer, which  is  a  metal  tray  of  suitable  size,  divided  by  small 
partitions  into  compartments;  at  one  corner  on  a  level  with  the 
bottom  there  is  a  small  outlet  fitted  with  a  stopcock.  The  instru- 
ments are  systematically  arranged  on  the  tray  and  boiled  in  a  1  per 
cent,  sodium  carbonate  solution  for  ten  to  fifteen  minutes.  The  soda 
not  only  prevents  rusting,  but,  as  pointed  out  by  Schimmelbusch,  adds 
to  the  bactericidal  effect  of  the  solution.  After  fifteen  minutes'  adtuil 
boiling  the  soda  solution  is  drained  off  through  the  outlet,  and  enough 
sterile  water,  or,  better  still,  a  1  per  cent,  soda  solution,  poured  on 
to  immerse  the  instruments  thoroughly.  After  the  operation  is  over 
the  instruments  should  be  washed  first  in  cold  water,  which  facilitates 
the  removal  of  fragments  of  tissue  and  blood,  then  scrubbed  with 
soap  and  hot  water,  boiled  in  a  1  per  cent,  soda  solution,  and  finally 
wiped  thoroughly  dry  and  put  in  the  instrument-case.     Cared  for 
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io  this  way,  instrumeDts  may  be  kept  for  a  long  time  without  rust- 
ing. If  the  t^terilizer  in  use  be  a  stationary  one,  it  should  contain 
one  or  more  wire  basket**,  in  which  the  in?itriniiontj?,  aft4:»r  .steriliza- 
tioii,can  be  transferred  into  a  previously  sterilized  agate  or  glas.-^  tray 
nf  a  Buitable  size.  During  the  operation  they  had  better  be  kept 
immersefl  in  a  s^Kla  solution  or  sterile  water;  this  will  piTvent  par- 
ticles of  dust  settling  upon  them,  an*!  will  in  a  measure  prevent 
ranting. 

It  is  a  much  better  plan  to  sterilize  iustnimentti  in  boiling  water 
than  in  steam,  not  only  becau^jje  it  economizes  time,  but  because  it  is 
lem  injurious  to  the  instruments;  but  no  matter  what  the  method 
»tlcypte<i,  all  are  more  or  less  injurious  to  cutting  instruments  In 
ofder  to  ppe!*erve  their  cutting  edge  knives  should  not  be  lunled  longer 
than  five  minutes^  a  period  sufficiently  long  to  insure  sterilization. 

Those  articles  which  are  made  of  hard  rnbber  and  leather,  or  of 
any  material  tliat  cannot  be  subjected  to  heat,  such  il^  syringes,  must 
lie  stf  rilized  by  immersion  in  a  1  :  20  carbolic  acid  solution  for  at 
IbmI  one   hour.     8uch   delicately   constructed  instruments  as   cysto- 

E'  "M  an*  \n.*^i  sterili/^d  by  expcjsure  to  formaldehyde  gas  for  a  period 
enty-four  hours^. 
Preparation  of  Dressings  and  Sponges, 
^eeein^. — Since  the  abandonment  of  antiseptic  dressings — 
ng»  impregnated  with  various  antiseptics,  such  a^  corrosive  sub- 
limate, carbolic  acid,  salicylic  acid,  or  cyanide  of  mercury  and  zinc — 
the  sterilisEation  of  dressings,  as  of  instruments,  is  a  matter  of  the 
ntamat  simplicity.  The  material  selected  is  one  which  affords  proper 
prpCection  to  tlie  wound,  and  at  the  sarae  time  promptly  absorbs  tl»e 
woimd-discbarge^.  Absorbent  cotton  and  gauze  (cheesecloth)  meet 
these  indtcations  well,  and  are  now  used  practically  to  the  exclusion 
of  all  other  materials.  The  old  straw  and  bran,  tow  and  moss,  wood 
and  sawdust  dressings  have  been  relegated  to  the  shelf. 

'beaobstitution  of  sterile  fi*r  antiseptic  gauze  as  a  dressing-material 

only  another  manifestation  r»f  the  change  from  an  antiseptic  to  au 

atfH>ptic  technique.     If  the  wound  has  not  been  infected  at  the  time 

of  ope  ml  ion,  there  is  no  danger  of  its  being  contaminated  from  organ- 

imis   in  the   air    providing   the  wound    is^  protected  with  a    sterile 

dremmg.     From  experience  we  know  that  orj;anisms  do  not  jjene- 

timte»  and,  furthermore,  do  not  grow  or  flourish,  in  a   dry  dresft- 

img.     If  the  wound-discharges  have  saturated  the  entire  dres^sing,  it 

dNKilil  ciUier  be  eliange<l  or  reinforced,  for   blood  and    serum  are 

txetUent   soil    for   the  growth   of  microorganisms.     On   the  other 

I,  antisi*ptic  pauze  is  not  by  any  means  always  bactericidal,  and 

fore  cannot  be  depended  ujion  to  destroy  organisms  that  may  be 
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deposited  in  its  meshes.  Furthermore^  it  is  not  as  absorbent  as  the 
unimpregnated  material.  For  these  reasons  alone  sterile  is  to  be 
pn»ferred  under  most  circumstances  to  antiseptic  gauze.  The  sterili- 
zation of  gauze  and  absorbent  cotton  is  best  effected  by  the  fractional 
method  in  a  steam  sterilizcT.  The  gauze  and  cotton,  cut  in  con- 
venient sizes,  are  wrapped  in  a  package  with  a  towel  or  piece  of 
muslin,  and  placed  in  the  sterilizer  for  forty-five  minutes  at  a  tem- 
perature of  240°  F.  on  three  successive  days.  The  spores  which  sur- 
vive the  first  sterilization  slowly  grow  into  adult  form,  and  these 
are  destroyed  at  the  two  subsequent  sterilizations.  Most  hospitals 
are  equipped  with  stationary  sterilizers,  known  as  autoclaves,  which 
are  connected  directly  with  steam  pipes,  although  in  some  the  desired 
heat  is  supplied  by  gas.  The  portable  Arnold  sterilizer  is  much 
cheaper,  but  differs  from  the  others  in  that  the  dressings  are  not 
sterilized  under  such  high  pressure,  a  fact  which  insures  penetration 
of  the  steam  into  large  and  tightly  wrapped  packages. 

The  dres.sings  may  be  dried  by  allowing  them  to  remain  for  an 
hour  after  the  steam  has  been  turned  off  from  the  dressing-chamber, 
and  circulates  only  in  the  jacket. 

Upon  removal  of  the  dressings  a  convenient  receptacle  should  be 
at  hand  in  which  they  can  be  stored.  Such  a  receptacle  should  be 
made  of  metal — tin  will  do — and  should  have  a  tightly  fitting  lid  in 
order  to  keoj)  out  the  dust. 

Dressings  that  must  be  transported  either  to  different  parts  of 
the  hospitiil  or  to  private  houses  may  to  advantage  be  sterilized  in 
metal  boxes,  in  which  they  can  be  carried  about  without  risk  of  con- 
tiimination.  At  the  Roosevelt  Hospital,  New  York  City,  these  boxes 
are  about  one  foot  square  and  four  inches  deep,  with  a  detachable  lid. 
In  one  end  of  the  box  is  a  series  of  openings,  which  may  be  wholly 
occluded  by  a  revolving  disk  with  openings  corresponding  to  those  in 
the  l)ox.  By  a  partial  revolution  of  the  disk  the  openings  of  the  box 
and  disk  no  longer  coincide,  and  all  communication  between  the 
cavity  of  the  box  and  the  outside  air  is  cut  off.  The  lid  is  so  arranged 
that  when  the  disk  is  open  the  lid  is  slightly  raised,  and  when  the  Hd 
is  closed  the  disk  is  automatically  closed  and  locked  in  position.^ 

Dressings  and  other  materials  in  preparation  for  an  operation 
should  be  put  in  the  cage  of  the  autoclave,  and  the  cage  enveloped  in 
a  sheet  of  two  or  three  thicknesses.  When  the  surgeon  and  assistants 
are  ready  to  begin  the  preparation  of  their  hands,  and  not  before,  the 
cage  should  be  removed  from  the  autoclave  and  carried  into  the  oper- 
ating-room. All  the  articles  required  for  the  performance  of  the 
operation — towels,  sheets,  sponges,  pads,  and  dressings — are  taken, 
when  required,  directly  from  the  cage  either  by  the  assistant  or  nurse. 

*  IrUenuUional  Text-Book  of  Surgery. 
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By  the  ob^rvaiiee  of  the.*^  directions  every  possible  chance  of  con- 
tain i  nation  between  the  time  the  dressings  were  sterilized  and  the 
time  they  reach  the  operator^  hands  is  excluded* 

Iodoform  Gatze. — While  surge^ms  have  very  generally  dis- 
mnletl  antiseptic  gaujise  as  a  protective  dressiing,  a  number  still 
employ  it  in  tatnponning  or  dressing  \vound?i  already  septic,  lothi- 
ibrni  itets  tinqnestiouably  as  a  dij^infeetant  and  deixlorizer  in  the 
presence  of  infected  wound-seoretions.  It  is  particularly  useful  as  a 
protective  ilnv^-^ing  for  wounds  constantly  ex{x>sed  to  stinie  srniroe  of 
coiitami nation,  ti»  are  those  in  the  anal  region,  and  is  very  generally 
tised  in  woimd^  an<l  cavities  of  a  tubereular  nature.  Uiie  objection 
to  iodoform  gauTse  may  be  alluded  to:  if  us4xl  in  the  dressing  of 
woam]^«  one  es^niiot  tell  by  the  sense  of  smell  wliether  the  dressing 
cpniain^  pud ;  the  oth»r  of  tlje  latter,  if  present  in  moderate  quantities, 
will  be  disguised  l)y  the  iodofiirm. 

The  nK>m  in  which  the  gauze  is  to  be  prei>ared  should  be  as  fi'ee 
froni  dnst  as  possible;  walls,  floor,  an<l  furniture  should  be  wiped 
with  wH  antiseptic  c^lotlis.  Tlie  nurse  is  prepared  as  if  for  an  i»|ieni- 
lion,  wearing  a  sterile  apron  and  rubber  gloves.  To  a  f^uart  of  nurnial 
mdt  ^tliitioQ  enough  castile  soap  is  adde<]  to  make  a  gcxKl  lather,  and 
tJ>  this  is  addeil  a  quarter  of  a  j>ound  of  iwlofonn  gauze.  Witli  this 
the  gatize  which  has  been  pi-eviously  sterilized  is  impregnated^  cut  at 
i9Qiiventeut  lengths,  and  foldfd  into  small  jiackages,  which  are  wrapped 
in  waxe<!  (xipfT.  The  waxed  pjxT  is  sterilized  the  <luy  it  is  used, 
ant]  i>  immersed  in  I  :  40  earbulic  rieid  solution  iuinunliately  before  it 
m  wmpfMxJ  around  the  gauze.  These  packages  are  stored  in  per- 
It**   '  ite  jars. 

iateGaitze. — (1)  Soak  phiin  gauze  for  twelve  hours  in  a 
1  :  54)0  stibli mate  s4>lution.  (2)  Dr>\  (3)  Sterilize  by  the  fractional 
woethoJL 

Spongee. — For  the  purpose  of  keeping  the  wound  dry  during  an 
opemtion  marine  spt>nges  have  given  way  altogether  to  s|K»nges  made 
of  gattxe  or  cotton.  While  the  latter  are  iieither  so  a1)Sfirl>ent  nnr  so 
pliable  as  marine  sjionges,  they  are  more  easily  sterilized,  and  i-tj  very 
mnA  rheajier  that  one  can  afford  to  throw  them  away  after  they 
tisied  but  once.  Objections  are  made  to  marine  si>onges 
they  are  exjx*nsive,  and  bfxuiuse  they  cannot  be  sterilized  by 
bnl*  Gauze  **  sponges  "  are  made  about  three  inches  square,  wnqiped 
fn  fiaclaiges  of  one  or  two  dozen,  and  sterilized  in  the  same  way  as 
drnaiiiigH.  A  gauze  "s[>onge**  is  made  by  folding  a  piece  of 
e,  mbout  twelve  inches  square,  in  such  away  that  it  retains  its 
ijie  without  Ijeing  stitched  and  lienimed,  and  without  leaving  ex- 
lany  free  t^Jges  which  may  unravel.  When  so  folded  each  pad 
^  of  sixteen  lavers. 
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In  operations  involving  the  abdominal  cavity  it  is  convenient 
to  have  these  pads  or  sponges  of  different  sizes;  the  larger  ones 
are  used  to  wall  off  the  intestines,  the  smaller  as  sponges.  A 
laparotomy  set  should  contain  a  dozen  pads  of  the  following 
dimensions  :  three,  six  inches  square ;  three,  four  inches  square ;  and 
the  remainder,  two  and  a  half  inches  square.  The  pads  are  made  of 
pieces  of  gauze  folded  in  the  desired  form  and  dimensions.  In  order 
to  lessen  the  risk  of  losing  or  leaving  a  pad  in  the  abdominal  cavity 
after  closure  of  the  wound,  a  piece  of  tape  eight  inches  long  may  be 
sewed  to  each  corner.     In  this  way  track  is  easily  kept  of  each  pad. 

Si>onges  are  sometimes  made  by  wrapping  a  ball  of  absorbent 
cotton,  about  two  inches  in  diameter,  in  a  piece  of  gauze,  the  corners 
of  which  are  brought  together  and  tied  with  a  piece  of  silk.  They 
are  not  so  absorbent  as  those  made  altogether  of  gauze. 

Marine  sponges,  while  far  superior,  are  not  used  extensively  for 
reasons  already  mentioned.     They  may  be  prepared  as  follows  : 

(1)  Beat  while  dry  to  remove  as  much  sand  as  possible.  (2)  Rinse 
in  twenty  changes  of  water.  (3)  Soak  for  twenty-four  hours  in 
muriatic  acid,  one  fluidounce  to  the  pint,  and  wash  in  several  changes 
of  water.     (4)  Soak  for  ten  minutes  in  a  solution  composed  of: 


Permanganate  of  potassium, 

3ij; 

Sodium  hyposulphite, 

3J; 

Muriatic  acid, 

3ij; 

Water, 

Oij. 

(5)  Wash  in  several  changes  of  water,  to  the  last  of  which  a  few 
drops  of  aqua  ammonia  are  added.  (6)  Transfer  to  sterile  jars  filled 
with  carbolic  acid  solution  (1  :  40). 

Sterilization  op  Basins,  Trays,  Pitchbrs,  and  Ibriqating- 

JARS. 

Since  aseptic  operations  are  conducted  upon  the  principle  that 
everj'  article  is  sterile  at  the  outset,  the  receptacles  for  the  solutions, 
instruments,  and  sutures  must  be  subjected  to  equally  stringent 
methods  of  sterilization.  While  glassware  is  perhaps  more  attractive 
in  appearance,  agateware  is  on  the  whole  undoubtedly  the  most 
serviceable.  The  sterilizing  plant  should  include  a  square  or  round 
metal  receptacle  large  enough  to  hold  all  the  basins,  pitchers,  and 
other  utensils  that  may  be  required,  and  these  are  disinfected  by  steam 
or  boiling  water.  They  can  be  sterilized  equally  well  in  the  auto- 
oliives ;  but  these  are  more  expensive,  and  are  not,  as  a  rule,  large 
enough  for  the  purpose.  If  these  facilities  are  not  afforded,  the 
utensils  must  be  immersed  in  a  1 :1000  corrosive  sublimate  solution 
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aeveral  hmirs,  in  order  to  insure  tiieir  ^sterilization.  For  the 
dressing  of  cases  in  the  wartls  it  is  well  to  boil  the  requisite  number 
of  pitehers,  basin.^,  and  instruraent-trays  every  morningj  and  keep 
them  during  the  day  in  a  large  tub  containing  1  :  10(M)  eorrt^sive 
«iablinmte  sohition.  In  this  way  all  the  needed  utensils  are  preserved 
in  a  sterile  state. 

Sterilization  of  Watbe. 

Before  using  water  for  surgical  purposes  it  shoul<l  be  both  filtered 
Aod  boiled.     Ordinarily,  when  water  comes  from  an  u  neon  tarn  iiiateil 
it  will  lj€  necessary  only  to  Iwil  it  in  order  to  render  it  fit  for 

Fm.  26. 


Wftlcf -•torfliser,  c«ifistnicted  for  gts  Imi  or  stoun  beftL 

WbcD  possible,  however,  it  is  better  to  remove  all  foreign  mat- 
ter by  filtration  l>efi>re  subjecting  it  to  sterilization.  Unless  proper 
precaittioiis  ure  taken,  the  w^ater  will  be  contaminated  hefV^re  it  comes 
in  oonfaet  with  the  wound  ;  thu:^  it  may  be  drawn  from  a  tap  that  is 
Ofit  sterile  Of  conveyed  in  a  receptacle  that  has  not  been  sterilized. 

1  only  roodemte  amounts  are  required  the  water  may  be  steril- 


104 


SUBOICAL  TECHNIQUE, 


ijsed  and  stored  in  ^las.«  flasks  of  one  or  two  qtmrts  capacity.  This 
is  a  simple  yet  rt'liablo  way  of  procuring  perfectly  sterile  water. 
When  large  amounts  are  required,  as  in  large  hospital  services,  tlie 
stationary  hot-  and  cold-water  sterilizers  have  been  foond  to  be  almost 
indispensable  (Fig.  26),  These  sterilizers  are  eontitnieted  for  either 
ga»  or  steam  heat,  and  have  both  a  hot  and  a  cold  reservoir.  The 
water  is  sterilized  by  boiling  for  thirty  minutes  under  ten  pounds 
pressure.  Inasmuch  as  there  is  always  a  chance  of  the  pipe's  outlet 
becoming  contaminated  by  the  air,  there  is  always  thk  one  opportunity 
for  the  water  becoming  infected  after  it  leaves  the  re^^ervoir.  To 
guartl  as  far  as  possible  aguiobt  this  source  of  infection,  the  inpes 

Fio.  27. 


P&rmele«  MraUni^  water  «l\U  and  sierUis^r 

should  be  sterilized  themselves  at  least  once  a  day  by  tliishing  them 
with  boiling  water.  For  small  private  has|>itals,  or  for  office*?,  tlie 
Parmelee  still  and  sterilizer  \s  the  most  servicc^dile  apjiaratus  on  the 
market.  It  is  oompact,  inexpensive,  and  combines  both  a  distil- 
lery and  a  sterilizer  (Fig.  27). 

OONDUCTION   OF   AK   AsEPTIC   OPERATION. 

The  well-equipped  hf»spital  has  to-day  an  operating-room  with 
more  or  less  luxuriant  appointments,  in  which  tlie  performance  of  an 
operation  on  aseptic  principles  is  attended  with  no  dilEcidties.     The 
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th*.*  sUrilizing-room  ;  the  third,  as  a  dressing- room  for  the  surgeon 
and  his  staff;  aud  the  fourth,  as  the  operatiiijg-room  proi>cr  (Fig.  28), 
The  rei[uirementi;  of  a  well-appointed  upemting  suite  are  now  thor- 
oughly uuder&totKl ;  and  al!  do-^igned  to  make  it  possible  to  keep 
floor,  vfnlhf  and  ceilings  free  from  dust.  Around  the  walls  h 
a  wainscoting  of  white  glazed  tiles;  the  remainder  of  the  walls 
and  the  ceiling  are  covennl  with  hanl  finished  plaster,  aud  one 
or  more  coats  of  enamelled  paint.  The  floor  is  paved  with  a  non- 
ahsfirbent  material,  the  most  suitable  being  marble  or  white  tiling, 
and   is  graded   so    that    there    is    from    all    sides   a   gradual    slo}>e 


Flu.  30. 


"«R4.\T 
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IVivMt.  M].k  ftituij:  rooira,  t'niversity  UoRpitnl.  showhifi  asepiie  bus]jjlal  funiiturv. 

toward  tlie  eeiUre  or  oul'  corner,  at  which  a  drain  is  stationed*  There 
are  no  angles  where  dust  may  collect  at  the  junction  of  the  walls  with 
ceiling  or  floor,  nor  at  the  four  corners  of  the  room.  Tlie  oper- 
ating-rnom  fiices  north,  and  is  supplied  with  light  by  day  througlj  a 
skylight  directly  over  the  opera  ting- table  extending  all  vr  |>art  way 
to  tlie  fliHvr  (Fig,  29),  and  by  night  by  a  cluster  of  gas-jets  or  electric 
lamps.  All  the  fittings  must  be  so  arranged  as  to  be  quite  acccs^sible 
and  easily  kept  clean.  The  furniture,  which  includes  a  medicine-  and 
a  supply-chest,  iustnunent-i-asc,  an  irrigating-stand,  a  stand  for  stock 
solutions,  a  stand  for  bowls  with  solutions  tor  oi>era tor's  hands,  the 
operating-table  proper,  and  three  tables  (each  twenty  by  fifty  inches), 
are  all  c»>nstructcd  of  glass  and  metal  with  onamcl  finish  (Fig.  30), 
Each  piece  of  furniture  sliould  l)e  supplied  wit!i  three-inch  castors, 
so  that  it  can  be  moved  about  without  difficulty,  either  in  cleaning 
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the  rooms  or  in  arranging  for  the  operation.  The  sterilizing-room 
oaQt^nd  a  sterilizer  for  hot  and  cx>ld  water,  one  or  two  autoclaves,  an 
instrument-sterilizer,  a  sterilizer  for  basins  and  other  utensils,  and  a 
stationary  stand  large  enough  for  at  least  four  individuals  to  disinfect 
their  bands  at  the  same  time.  The  dressing-room  contains  a  stationary 
wadiaiaiid  and  a  bath-tub. 

Oabb  of  ths  Operatino-room. 
This  mudt  be  placed  in  the  hands  of  a  |)erfeetly  trustworthy,  re- 
sponsible, and  painstaking  individual  \  one  who  is  intelligent  enough 
mad  conscientious  enough  to  carry  out  to  the  letter  every  clause  in 
the  technique.  It  is  essential  that  the  amount  uf  dust  circulating 
io  the  operating-room  be  reducfni  to  a  niininiurn,  and  to  tliia  end  the 
hose  and  moist  cloths  must  be  used  frequently  to  keep  the  walls,  floor, 
ami  funiiture  free  from  dust.  If  many  septic  ciises  are  included  in 
uiir)«  t*^rvice,  the  entire  suite  of  rooms  should  be  disinfwted  at  cer- 
tain interval  with  formaldehyde  gas.  It  wiudd  be  safer  to  have 
m  niom  set  a[iart  for  s<*ptfe  eases,  in  onler  to  avoid  having  to  bring 
them  into  the  general  u^Krating-room. 

The  Operation* 
The  number  of  assistants  and  nursi's  that  will  he  required  varies, 
of  ooansC|  according  to  the  nature  of  the  o|M?ration,  but  in  every  case 
ooc  does  well  to  reduce  the  number  tf\  the  hiwest  limit*  In  every 
afMHinml  pair  ofhand?  lies  an  additional  sitiiree  uf  infection,  ami  fur 
this  reanon,  if  for  no  other,  this  suggestion  shtMild  Ije  taken  to  ht^rt. 
In  fixmg  ujjon  the  number  of  assistants  the  -^ur^t'on,  nf  course,  first 
oofWollB  the  inten^5*t,s  of  the  jiatient ;  secondly^  his  own  ;  but  these 
iatereflts  cannot,  after  all,  well  be  differentiated,  for  what  benetits  are 
derived  by  the  (latient  from  a  successful  oj>t»ration  will  alike  aeerne 
U>  the  credit  of  the  operator.  The  conscientious  surgeon  aims  to 
eoodnd  each  operation  with  as  much  dexterity  and,  at  the  same 
tiflEie,  an  thoroughly  a*t  piisisible.  If  haste  is  an  element  of  irn|K»rtanee 
in  a  particular  operation,  time  may  be  saved  by  ctilting  upon  an  extra 
flflmtmot ;  but  if  haste  is  not  essential  to  the  imme<liute  or  tdtimate 
remit  of  the  operation^  and  the  latter  can  b>e  carried  out  in  every 
detail  equally  well  without  his  services,  the  extra  assistant  should  not 
beeaplayed.  The  number  of  as^sistants,  again^  will  vary  according 
to  whether  it  la  the  surgeon's  custom  to  have  the  nurse  or  an  assistant 
regakriy  engaged  for  passing  the  ligatui'es  and  sutures.  Assuming 
that  10  assistant  handles  the  ligatures  and  sotures,  more  than  three 
aaMtantB  should  not  t>e  required.  The  first  assistant  i>  present  at 
an  optialionM^  and  is  the  operator^s  right-hand  man  ;  in  addition  to 
handing  the  instnmients,  he  assists  the  oj>erator  in  ever)*  possible 
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way  in  the  performance  of  his  task ;  the  second  assistant  is  called 
ui>on  when  the  occasion  demands.  Thus  in  all  hiparotoniies,  and  in 
all  operations  in  which  the  edges  of  the  wound  must  be  retraeteil, 
he  is  indispensable  ;  the  third  assistant  lias  charge  of  the  ligatures, 
sutures,  and  needles.  The  clinic  nurse  is  present,  wearing  a  steril- 
ized apn)n  or  a  sterile  suit^and  disinfects  her  hands  immediately 
before  the  ojxjration.  Her  duties  consist  chiefly  in  taking  charge  of 
all  the  solutions  that  may  be  required  for  irrigation  or  other  purposes ; 
if  hypodermoclysis  is  needed,  she  makes  the  necessary  pre}xiratioDs. 
If  special  solutions  are  required  in  emergencies,  she  is  on  hand  to 
supply  them ;  if  instruments  drop  upon  the  floor,  or  if  additional 
instruments  are  wanted,  it  is  her  duty  to  sterilize  them.  In  diort, 
if  during  the  course  of  an  operation  any  emergencies  arise  which  have 
not  been  provided  for,  or  if  objects  must  be  handled  which  have  not 
been  sterilized,  the  nurse  gives  these  matters  her  attention. 

When  due  preparation  has  been  made  for  an  operation  it  is  as- 
sumed that  everything  that  may  be  require<]  is  sterile.  The  dress- 
in<;s,  sponges  and  p:ids,  aprons,  sheets,  and  towels  are  in  the  auto- 
clave ;  the  agateware  utensils  have  not  Ixhmi  removed  from  the  boiler 
where  they  have  just  been  sterilized  ;  the  instruments  have  just  been 
boiled  and  are  still  in  the  instrument-sterilizer.  The  operating-table 
is  in  its  proper  place;  on  one  side  is  a  small  table  for  the  dressings, 
lipitures,  and  snlnros ;  on  the  other  side  is  a  table  for  the  instru- 
nunts.  An  extra  table  is  at  hand  up<m  which  to  place  basins  of 
solutions  tor  th<^  opiMiitor's  hands.  The  immediate  prejKiration  for 
the  operation  is  carried  on  as  follows  :  (1)  The  nurse  removes  the 
ca^e  IVoni  the  autoclave,  places  it  upon  a  table,  unpins  the  sheet  in 
which  tlie  ca^e  has  been  wnij>i)ed,  and  folds  it  back.  (2)  The  thin! 
assistant  covers  the  small  tables  with  sterile  sheets  taken  directly 
from  the  ca<rc,  and  hands  as  many  sheets  or  towels  to  the  first  assistant 
as  he  niay  retjuire  to  cover  the  jmticnt.  (3)  The  third  assistant 
removes  from  the  sterilizer  the  necessary  trays,  basins,  and  pitchers, 
and  places  them  u])on  the  small  tabhvs  already  covered  with  sterile 
sheets.  (Xot  more  than  two  round  basins,  one  kidney-shape<I  ba^n, 
and  two  pitchers  will  be  re([nired.)  As  soon  as  the  patient  is  trans- 
ferred to  the  o])eratin^-table  the  nurse  removes  the  temporary  dress- 
ing, and  the  first  assistant  begins  to  prepare  the  field  of  ojK^nition. 
The  solutions  he  requires  may  be  poured  by  the  nurse  in  sterile 
basins,  or  may  be  poured  by  her  directly  ujxjn  the  jmtient's  skin 
from  sterile  flasks.  (4)  The  instruments  are  transferred  in  the  wire 
cage  fnmi  the  sterilizer  to  the  tniys  and  covered  with  sterile  water, 
or  a  1  per  cent,  sodium  carbonate  solution.  Thus  in  a  few  minutes 
everything  is  in  readiness  for  the  operation,  and  each  solitary  object 
is  as  sterile  as  human  invention  can  make  it. 
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The  aaffistlictizcr  siioakl  not  commence  to  administer  the  anffistht'lic 
before  the  surgoon  and  liis  staff' are  roiuly  to  begin  the  (lir^infecHioii  of^ 
fiicirhunds.  Fifteen  niimites  at  least  should  be  uHowed  for  ihi.s  pro* 
dedore,  a  i>eriod  of  time  which  in  the  average  case  is  more  than  will 
be  rcquinnl  to  fully  ansBf^thetiKe  the  patient  If  the  ame.^ttietizer 
Mtartii  too  §oonj  the  |>iiticnt  will  he  ready  for  o|)enitioii  befum  the 
6i]rgiN>n,  while  the  latter  must  either  keep  the  patient  waitinj^;^  or 
curtail  the  time  requij^ite  for  profKT  h  iiid-i  lis]  n  feet  ion.  The  operation 
b«-*^nn^  {  Fi^.  :U)  with  tlie  *4jii'f  -landing  upon  the  .side  of  the  table  that 


■^^^^K 

Fi.i.  31. 

^^^^^^"^ 

-jib^!*-<^ll 

i^^^^B  ~^^Tbi^^^ 

^Kn^  •v,.- 

^^B                            •  ^^H      ^^M 

(Tfilor, 


MtiV^  his  i'onvi'nionee,  the  firi^t  assistant  directly  oj>posite  ;  the 
kJ,  if  there  be  one,  on  the  same  side  of  the  table  ani  the  operator, 
and  the  third  at^^it^tant  or  nurse  at  the  dressing-table  within  the 
irgi?on's  reach.  The  instrnments  when  needled  are  handed  to  the 
c*nitor  by  his  tirKt  a.s->iiitant,  anil  the  gauze  sponges  sni>|ilii*d  by  the 
thinl  iig^iistiint  or  the  iinrse.  Dnring  the  eonrse  of  an  aseptic  opra- 
ti*>ii  no  solutions  are  HMpiiiXHl,  a.«  a  rule,  tinless  at  the  end  of  the  opera- 
licin,  when  it  may  W  deemed  advir^dde  to  flunh  the  wound  with  a 
«l^ril£  or  normal  salt  ^ohition.  The  latter  i%  theoretically  at  lea?^t, 
the  more  bland  and  non-irritnting  of  the  two,  because  it  h  isotonic 
•ir  itf  fi^Tnotic  indifference,  and  ft>r  that  reason  h  to  l>e  preferred  In 
any  other.  The  ti.^ucsi  mIiouM  always,  more  es|K'cially  durinjoj  pro- 
ilofigt^I  fiperation.-^,  be  protectM  from  exiKisnre  and  subjected  to  the 
»t  tratimatism  |H>g8ible.  Thnj*  in  extensive  disseetion.s,  wlien  large 
I  of  ti^ues  are  exposed,  a*<  much  of  these  as  possible  should  be 
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covered  with  sterile  towels  or  pads,  to  prevent  chilling  of  the  part ; 
the  tissues  should  always  be  handled  as  gently  as  possible,  and  the 
<li>section  carried  on  with  the  edge  rather  than  the  handle  of  the  knife. 
Blunt  dissection  causes  a  degree  of  traumatism  that  is  most  objection- 
able.  For  the  same  reason  it  is  advisable  to  interpose  a  gauze  pad 
l)etween  the  tissues  and  blade  of  the  retractor.  It  is  only  by  pay- 
ing the  strictest  attention  to  these  details,  which  individually  seem 
relatively  unim]X)rtant,  that  the  best  results  can  be  hoped  for.  The 
avoidance  of  traumatism  and  of  irritating  solutions  and  perfect  hemo- 
sta-sis  do  more  toward  preventing  infection  and  sc»curing  union  by  first 
intention  than  any  other  factors. 

Fn»in  time  to  time  during  the  o])eration  the  gloves  and  instrumentB 
should  be  rinsed  ofl*  in  order  to  remove  fragments  of  tissue  or  clots  of 
hlotnl,  upon  which  {Kirtides  of  dust  may  have  settled.     When  not  in 
use  tlie  instruments  should  be  laid  in  the  instrument-tray  rather  than 
on  tlie  tal)le  or  ])atient.     The  skin  about  the  incision  should  be  kept 
covered  with  .sterile  towels  or  sheets,  in  order  to  eliminate  as  far  a^ 
possible  this  jXKSsible  source  of  contamination  ;   and  the  towels  a:^ 
s(H>n  as  they  become  soiled  should  be  removed  and  clean  ones  substi  — 
tiit<'<l.     l^pon  the  completion  of  the  oj)eration,  after  protecting  th^ 
wound  itself  with  sponges  or  pads,  the  skin  in  the  neighborhood  of^ 
the  wound  should  be  cleansed,  allowing  no  fragments  of  tissue  or  cloti=s= 
of  l)loo<l,  wliieh  furnish  suitable  soil  for  bacteria,  to  remain.     At  no^ 
tiiiK*  should  the  same  sjxmge  be  used  in  the  wound  which  was  used  in  ^ 
cleansing  the  skin.     The  dressing  should  be  large  enough  to  include  " 
ail  area  wide  of  the  wound,  and  thick  enough  to  absorb  the  subsequent 
oozino:.     It  shouhl  ])e  applied  firmly,  not  only  to  insure  rest  of  the 
parts,  hut  also  to  avoid  the  necessity  for  re-dressing  until  repair  has 
taken  place.     The  patient  should  at  all  times  be  subjected  to  as  little 
exi)osnre  as  possible.     Exposure  may  be  avoided  by  having  the  parts 
whi<'h  are  not  in  the  immediate  neighborhood  of  the  seat  of  operation 
covered   with  blankets.     If  the  operation  is  a  prolonged  one,  the 
deo^ree  of  shock  may  be  moderated  if  the  patient  lies  on  an  electric 
mat,  or  If  hot-water  cans  are  kept  applied  to  the  trunk  or  extremities. 

The  irvatment  of  a^icptic  wounds  necessitates  the  avoidance  of  those 
conditions  which  favor  the  growth  or  development  of  microorganisms, 
and  these  conditions  are  recognized  as  being  the  presence  of  blood- 
clots  or  serum,  the  existence  of  dead  spaces,  the  presence  in  the 
wound  of  fragments  of  tissue  imperfectly  nourished,  and,  finally, 
imj)erfect  drainage. 

Treatment  op  Aseptic  Wounds. 
HsBmostasis. — Since  blood  and  serum  furnish  such  perfect  soil 
for  the  cultivation  of  bacteria,  no  pains  should  be  spared  to  secure  as 


I 


dry  a  wound   as   possiljle.     While  the  bluod    i^    believed    to   have 

dL^tioct  bactericidal    properties,  which  are  attribntiid  chiefly  tf>  the 

phagtKrytic  aetiuu  of  the  leiicuc)  tcs,  tbe.se  properties  are  not  manifest 

in    blood   which   is  no  longer  in  circuhition.     Hfemostasis    is   best 

secure*!  by  ligation  of  all   bleeding   points^  and  catgut  is  the  best 

ligature-material.     In  many  woundt^,  especially  thoi^e  in  indaiririuH 

lory  tifisue^  the  bleeding  points  will  be  m  numerous  and  involve  so 

kige  an  area  of  the  wound  that  it  may  l)e  impossible  to  obtain  a 

perfectly  drj^  wound  ;    and  even   were  it   p»ssiblej  otic  can   rea*Iily 

QiKlerstatid  how  in  ^tme  cases  it  might  be  unjustifiable  to  [prolong  tlie 

operation  sufficiently  to  secure  eyt^ry  bleeding  point.     Tiieu,  again, 

tlit-  presence  of  so  many  pieces  of  constricted  tissue,  which  eventually 

betM^mes  necrotic,  predisposes  lo  infection.     No  time  should  be  lost  in 

pulping  a  vessel,  no  matter  how  small,  once  it  has  been  severed,  in 

*>nlt*r  to  prevent  the  loss  of  much  bb»o*l  diunng  the  operation  ;  and, 

^liat  is  e<jually  importantj  in  order  to  give  the  operator  a  dry  and 

cbar  field  in  which  to  ciirry  on  his  dissectiuu.     When  the  wound 

beoomes   uncomfortably  crowded  with  hieuiostatic   fori--cps   ligatures 

aliaiild  be  appHexl  and  the  forceps  removed.     In  picking  up  bleed- 

points  with  luemostatie  forceps  one  should  inehnle  as  little  tis- 

a«  possible,  and  the  ligature  wlien  applied  should  be  cut  quite 

elo^^  to  the  knot ;  one  wants  to  leave  in  the  wound  as  little  foreign 

as  i>ossible,  for  each   particle,  if  not  absorbed,   may  b(»eofuc 

IS  of  suppuration.     It  must,  therefore,  be  left  to  the  judgment 

<*f    the  operator  whether  it  is  justitiable  to  attempt  to  ligate  every 

WotHliog  point.     When  hemorrhage  consists  in  general  oozing,  this 

^*  often  controlled  by  exposun^  for  a  few  minutes  to  tlie  air  or  liy 

douching  the  wound  with  a  hot  solution,  which  through  its  action 

**poii  the  vasomotors  stimulates  coutnictitm  (»f  the  vessel-walls. 

IDrainatfe.^ — During  the  pre-antiseptie  period,  and  even   in  the 

l*Htjd  of  antisepsis,  drainage  was  resorted  to  with  great  regularity 

^*^»Hlg  to  the  frequency  with  which   infection  followed  accidents  and 

^f^ratioos.     When  after  the  intnxbiction  of  ast^psis  infection  occurred 

*ith  relative  infreqnency,  drainage  was  very  gcnendly  d»scarde<l  in 

w  |iO0t-treatment  of  wounds  ;  but  later  on,  when  surgeons  began  to 

™«itand  the  principles  invrdved  in  combating  infection,  a  I'eaetiou 

*^  iiij  a»  a  result  of  which  ti>day,  even  after  aseptic  operations,  the 

pf^ctiiip  of  introilucing  drainage  has  again  Income  i>opular. 

At  die  termination  of  the  operation  the  operator  must,  up<m 
**¥^on  of  the  wound,  determine  whether  it  will  be  necessarj' 
^tt^ortto  drainage.  He  will  be  influenced  in  making  his  decision 
^ieonndenition  of  the  following  points:  the  presence  or  alisence 
^pnfwt  hamiostasis,  the  extent  of  the  wound,  the  |x»ssibi!ity  in 
'■■Wg  the  wound  to  bring  the  parts  in  perfect  apposition  and  to  oblit- 
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crate  all  the  dead  spacer,  the  practicability  of  exerting  firm  pressure 
ujK)!!  the  wound  after  the  dressing  has  been  applied.  If  at  the  close 
of  the  o|>eration  there  is  more  or  less  oozing,  drainage  should  be 
intnxluced  without  question.  In  every  wound  a  certain  amount  of 
serum  exudes  from  the  tissues,  and  in  very  extensive  wounds  this 
ani<»unt  of  serum  is  large  enough  to  be  taken  into  consideration,  so 
that  even  when,  at  the  termination  of  the  oi)eration,  the  wound 
seems  comparatively  dry,  it  is  good  practice  to  introduce  drainage. 
Then,  again,  it  should  be  borne  in  mind  that  when  the  circulation 
is  depressed  by  shock,  at  the  close  of  the  operation,  there  may  be 
no  bleeding,  even  though  the  divided  vessels  have  not  been  ligated. 
As  soon  as  reaction  is  established,  however,  hemorrhage  from  these 
]>oints  may  be  quite  free.  The  second  factor  to  be  considered  is 
the  possibility  of  obliterating  all  the  "  dead  spaces,"  areas  in  which 
serum  and  blood  may  accumulate.  There  are  certain  operations,  as 
in  laparotomies,  in  which,  by  closing  the  wound  layer  by  layer,  we 
can  effect  p<»rfect  apposition  of  all  structures  and  leave  no  areas  which 
may  serve  as  reservoirs  for  escaping  blood  and  serum;  there  are 
others,  too,  in  which  it  is  possible  to  exert  sufficient  pressure  to  insure 
obliteration  of  these  sjiaces,  and  in  such  instances  drainage  is  not 
positively  indicated.  But  when,  as  in  an  amputation  of  the  breast, 
eiitailiiijjj  a  deep  dissection  in  the  axilla,  it  is  ini{K>ssible  to  close  the 
wonnd  in  the  ideal  way,  drainage  should  be  employed.  In  general, 
it  may  be  siud  that  in  all  eases  of  doubt  it  is  l)etter  practic*e  to  err  on 
the  side  of  prn<lenee  and  introduce  dniinage. 

Strips  of  ^ntta-pereha  tissue,  India-rublx»r  tubing,  glass  tubes, 
strands  of  horsi^iiair  or  silkworm-gut,  and  stri])s  of  gauze  will  meet 
all  the  indications.  In  the  average  ease  one  or  more  narrow  strips 
of  jxntta-pcrclia  tissue  or  a  few  strands  of  silkworm-gut  will,  if  pn>p- 
erly  introduced,  suffice  to  drain  the  blood  or  serum  from  the  depth 
of  the  wound  to  the  overlying  dressing.  They  should  be  introduced 
at  the  most  dep(^ndent  portion  and  carried  down  to  the  verj*^  depth 
of  the  wonnd.  When  there  is  a  possibility  of  considerable  oozing, 
dniinage  is  best  effected  by  rubber  tubing  fenestrated  at  proper 
intervals.  In  aseptic  eases  drainage  may  be  dispensed  with  at 
the  end  of  twenty-four  to  forty-eight  hours,  at  whi(»h  time  hemor- 
rhage will  have  been  controlled  by  the  formation  of  clots.  Were  it 
not  for  the  fact  that  it  has  served  its  purpose  within  this  time,  drain- 
age would  not  be  so  strongly  n^comineuded  in  the  treatment  of  aseptic 
wounds.  If  allowed  to  remain  longer,  a  sinus  might  form  along  the 
drainage-track  which  would  interfere  with  union  by  first  intention ; 
the  drainage-material  might  serve  as  a  channel  of  communication 
between  the  cutaneous  surface  and  the  depth  of  the  wound,  by  which 
organisms  present  in  the  layers  of  the  skin  might  reach  and  infect 
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the  deeper  layers  of  the  wound.  The  necessity  of  having  to  distwrb 
ibe  dressing  l>efore  tinioti  has  taken  place  might  well  coiistitiUe 
anocher  objection,  were  it  not  that  the  dressing  can  be  so  iipplit d  as 
to  nmfce  it  possible  to  remove  the  drainage  withont  exposing  the 
wound,  (Fig-.  32  shows  a  stnmp  with  the  deep  dressing  In  miu  secured 


npatatldn  nf  lowrr  third  af  ihlgli.    Prinittiy  drcf^ing  appllerl  in  sacta  a  wity  that  the 
ttmliuigv-tubecAii  be  reinove<l  without  exposing  wound. 

tn  place  with  a  l>andage ;  the  drainage-tube  which  wai?  iiitrorhjced  at 
the  time  of  the  operation  can  he  removed  in  the  next  twenty-four  to 
forty-eight  hours  without  dii^tnrhing  the  deep  dres^sing.) 

Ulas$  tubing  is  to  be  preferred  to  rubber  tubing  when  there  is 
iianger  of  the  walls  of  tlie  latter  collap^iiug.  Glass  tubes  are  used 
almost  entirely  after  oj>crations  ufwn  the  peritoneal  cavity  when  it 
%B  desirable  to  dmin  off  ihc  fluids  accumulating  in  the  pelvis.  Capil- 
lary nuiy  be  combined  with  tubular  drainage  by  jmssing  strips  of 
g^iue  through  the  bimen  nf  the  tube;  or  an  improvised  tube  may  be 
madie  by  wrapping  a  piece  of  rubtier  ti^^ue  around  one  or  more  strips 
of  ^itse. 

Sufficient  has  already  been  said  to  emphasize  the  desi nihility  of 
eecaiif^  perfect  coaptation  of  the  parts  ;  and,  realizing  this,  surgeons 
hmre  deroted  no  little  time  to  the  concluding  steps  of  the  opera- 
tioiL.  When  the  incision  has  extended  through  several  layers  of 
B,  more  perfect  approximation  and  approximation  under  lef^s 
can  be  effected  if  the  wound  be  closed  layer  by  layer. 
Tboa  aft«r  an  operation  for  the  removal  of  an  appendix  the  peri- 
toiieam  and  transversalid  fascia  constitute  one  layer,  the  internal 
oblique  with  its  sheath  another,  the  a]M)neurosis  of  the  external 
obl%iie  tbe  third,  and  the  skin  and  sul>eutaneous  tissue  the  fourth* 
Vat.UL--a 
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While  it  is  expedient  that  all  cavities  and  dead  spaces  be  obliterated, 
this  must  not  be  done  at  the  risk  of  subjecting  the  tissues  to  too  great 
tension^  thus  lowering  their  vitality  to  such  extent  as  to  predispose 
to  infection  and  interfere  with  repair.  The  material  to  be  used  dif- 
fers according  to  whether  the  suture  is  a  buried  or  a  superficial  one ; 
for  buried  sutures  catgut  is  to  be  preferred  for  the  same  reasons  that 
it  is  preferred  as  a  ligature-material.  Some  surgeons  prefer  to  use 
silk  or  silver  wire,  on  the  ground  that  they  are  more  easily  sterilized 
and  give  better  support  to  the  parts  during  the  process  of  repair.  If 
the  catgut  sutures  are  properly  introduced  and  the  knots  securely  tied, 
they  will  afford  ample  sup[K)rt  for  any  wound.  The  presence  of  an 
unabsorbablc  and  therefore  j>ernuincnt  buried  suture  adds  no  addi- 
tional strength  to  the  part,  for  this  depends  wholly  upon  whether  or 
not  union  of  the  dec{>er  layer  has  been  perfect. 

If  for  any  reason  it  is  impossible  to  close  the  deep  layers  of  the 
wound  with  buried  sutures,  silkworm-gut  sutures,  introduced  from 
a  half  to  one  inch  from  the  margin  of  the  wound,  and  through  its 
entire  thickness,  must  be  used  instead ;  and  they  should  be  introduced 
with  a  view  to  bring  into  apposition  the  deep  rather  than  the  cuta- 
neous layer.  The  skin-edges  themselves  may  afterward  be  brought 
into  more  perfect  apposition  by  interrupted  silk  sutures  introduced 
about  one-half  inch  iii)iirt,  and  from  a  quarter  to  half  an  inch  from 
the  margin  oF  the  wound. 

There  are  certain  occasions  when  it  may  be  undesirable  to  close 
the  wound  ini mediately.  In  oj>erations  pt»rformed  in  the  neigh- 
borhood of  an  infected  area  it  is  difficult  to  determine  |M>sitively 
whether  or  not  the  tissues  at  th(»  seat  of  o[KTation  are  infected.  In 
cases  of  doubt  it  is  an  excellent  plan  to  postjione  closing  the  wound 
until  assured  that  it  is  not  infected.  At  the  completion  of  the 
operation  provisional  sutures  should  be  introduced,  but  not  tied, 
and  the  whole  wound  j)acked  with  sterile  or  iodoform  gauze.  If  at 
the  exj)iration  of  twenty-four  or  forty-eight  hours  there  is  reason  to 
believe  that  th(»  wound  is  not  infected,  the  packing  can  be  removed 
and  the  surfaces  of  the  wound  approximated  by  the  provisional 
sutures. 

Dressing  of  Aseptic  Wounds. 

Wliether  tlie  wounds  are  accidental  or  operative  the  subsequent 
treatment  is  the  same  ])rovided  they  are  aseptic.  The  dressings 
should  be  thick  enough  to  absorb  the  discharges,  and  large  enough  to 
cover  an  area  wide  of  the  wound.  There  is  no  better  material  for 
dressing  than  sterile  gauze  and  absorbent  cotton ;  the  antiseptic 
dressings  are  not  so  absorbent,  and  have  little,  if  any,  influence  over 
the  growth  of  such  pyogenic  organisms  as  may  penetrate  them.  The 
dressing  should  be  applied  with  a  view  to  exerting  even  and  moderate 
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over  the  entire  woiimL  This  has  a  twofold  purpose:  first, 
to  oootrol  oozing ;  secoiKlly,  to  obliterate  any  dead  spaces  that  may 
in.  The  handa^»  should  not  lie  unnecessarily  tight,  and  yet  it 
mOBl  be  tight  enough  tn  prevent  the  dressing  silipjiiug  and  to  keep 
the  part  at  rest.  It  i^  most  ]miK)rtant  that  the  tissuen^  be  kept  at  rest 
while  they  are  underg«>i ug  repair,  and  to  ueconiplihh  this  it  i^  neces- 
fiary  to  enjoin  the  patient  to  keep  ipiiet.  To  thLs  end  .strip.s  of  inlhesive 
plaBler,  «iplint«,  plaster-of-Parij^  bandages,  and  other  fixation  dressings 
mwB  employed  to  advantage.  After  laparotomies  broad  strips  of  ad- 
hesive plaster,  fortifiiMl  by  a  binder,  will  not  i*nly  prevent  the  dressing 
alipping,  but  also  protect  the  wound  from  muscular  tract!t»n.  After 
the  radical  eure  for  hernia  a  plasternd- Paris  bandage  iiiehiding  tlie 
Upper  half  of  the  thigh  and  [lelvis  will  keep  the  parts  at  rest.  Plaster- 
af-Paris  or  splints  may  be  used  to  advantage  after  opemtions  or 
woands  in  the  neifrliborho<xl  of  joints.  After  amimtations  of  the 
breast  the  arm  is  bandaged  to  the  side  in  order  to  prevent  traction 
upon  the  wound  by  the  remaining  fibres  of  the  pctoral  muscles. 
After  operations  upm  the  cervical  region  tlie  spiec  between  tlie  under 
mrfiice  of  tiie  chin  and  the  sternum  should  be  filled  with  gauze  and 
ootlOD,  in  order  to  prevent  flexion  of  the  head  and  neck.  The  dress- 
ing may  be  fortified  by  a  collar  or  stiM^k  id'  hinders'  boani  ;  sand 
bags  may  he  placTfl  on  eitlier  side  of  the  patient's  head  to  prevent 
rolBtion.  In  all  ease^  after  tlie  dressings  have  been  applied  it  is 
laiich  better  to  apply  two  or  three  bimlages  with  a  inoilorate  degree 
of  ftnniiess  than  *jne  too  tight,  A  few  strips  of  uilhesive  plaster  are 
pat  ofi  to  make  th€  dressing  more  secure.  The  question  is  asked, 
How  i^»on  and  how  often  should  a  wound  be  dressed  after  an  aseptic 
operation?  If  the  dressing  has  not  beeonje  saturatrd  thriMJgh  and 
ttunovgh  with  blood  or  serura,  and  if  the  %vound  has  not  been  drained, 
ika  dltiflsiiig  should  not  be  disturlx^d  until  it  is  time  to  remove  the 
jiitfbefli*  Nothing  is  to  be  gaine<l  by  meddlesonie  dressing,  and  ecr- 
laiii  riskd  are  incurred.  Ac«?ortling  to  the  depth  of  the  wound  and 
liie  nature  of  the  tiflsa^,  the  time  to  remove  the  stitches  varies 
between  the  first  and  second  week,  and  by  this  time  the  wound  will 
bave  aoited  suflSeiently  to  eliminate  the  possibility  of  infection  at  the 
ehangfe  of  dressings.  It  is  not  neeessarj*  to  use  antiseptic  solutions 
io  drpariag  a**eptic  wi>unds.  After  tlie  stitches  have  i>een  remove*! 
the  fikin  fihould  lie  washed  with  alcohol  and  a  light  protective  dress- 
ing appiaed.  The  indicati<ms  for  changing  the  dressing  earlier  than 
tbk  aiay  be  said  to  be  three  :  (1 )  when  the  dressing  is  saturated  with 
blood  or  ««*nira  ;  (2)  when  drainage  has  been  introduced ;  (3)  when 
tbetv  are  ftigns  pc»inting  to  infection, 

(1)  Iiiime*! lately  after  the  operation  it  is  the  nurse's  duty  to  wateli 
tm  aod  report  any  ooising,  which,  if  it  occurs  at  all,  will  usually  make 
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itself  manifest  within  the  first  thirty-six  hours.  The  dressing  should 
not,  in  ifiuch  an  cmei^ncv,  be  removed  unless  it  is  thoroughly  satu- 
rated ;  and  even  then  it  is  not  prudent  to  remove  that  portion  of  it 
in  immediate  contact  with  the  wound.  Ordinarily  it  will  suffice  to 
reinforce  the  original  dressing.  (2)  Drainage  in  aseptic  wounds  will 
have  sserved  its  purpose  within  tlie  first  twenty-four  to  forty-eight 
hours,  at  the  end  of  which  time  it  should  be  removed  with  the  strictest 
aseptic  precautions.  With  sterile  instruments  and  towels,  and  with 
projK?rly  <lisinfected  hands,  the  attendant  surgeon  proct»e<l.s  to  withdraw 
the  drainagi*-material.  To  do  so,  it  will  not  l>e  necessary'  for  him  to 
handle  the  wound  ;  and  if  the  first  dressing  be  applied  in  the  manner 
above  sugg(»sted  (Fig.  14)  the  wound  itself  need  not  be  expose<l. 
The  tissues  should  be  subjected  to  as  little  disturbance  as  jK>ssible ; 
the  [tfirts  should  not  be  roughly  handled,  or  even  handled  at  all.  The 
drainage  is  renioveil  with  a  pair  of  forceps  and  a  sterile  dressing  at 
()n(i»  applied.  If  these  directions  are  carried  out,  the  dn^ssings  may 
be  changiHl  with  impunity.  The  question  of  irrigation  with  either 
sterile  or  antiseptic  solutions  has  been  purposely  omitteKl,  becaus<^ 
its  consideration  in  the  after-treatment  of  aseptic  wounds  is  out  of 
place.  (3)  Infection  has  \)een  mentioned  as  one  of  the  indications  for 
a  change  of  dressing,  although,  strictly  s])eaking,  it  should  not  enter 
into  the  discussion  of  the  treatment  of  aseptic  wounds.  One  should  l)e 
familiar,  however,  with  the  course  of  a  traumatic  or  aseptic  fever  tliat 
accompanies  the  process  of  repair  in  wounds.  Immediately  after  an 
ojxration  or  injury  of  any  gravity  the  temperature  falls  below  normal, 
and  as  the  stajr*'  of  reaction  sets  in  the  temperature  begins  to  rise,  and 
within  twenty-four  hours  will  register  between  100°  and  102°  F. 
Th(»  patient  at  this  time  may  complain  of  slight  hebetude,  the  tongue 
will  he  coated,  and  the  bowels  inactive.  During  the  next  twenty-four 
hours  the  t(Mn|MTature  will  begin  to  fall,  so  that  at  the  end  of  the 
s(»cond  or  third  day  it  will  have  reached  normal.  An  action  of  the 
bowels  has  followed  the  administration  of  a  laxative  or  enema,  the 
headache  has  disiippcared,  and  the  tongue  cleared  off.  Such  a  train 
of  svmptoms  is  to  be  l(H>ked  for  after  the  infliction  of  any  wound. 
If  the  latter  had  been  infected  at  the  time  of  o[Xjration,  the  signs  of 
infection  would  begin  to  make  themselves  manifest  just  about  the 
time  the  aseptic  fever  was  subsiding.  Between  the  second  and  fourth 
day  the  temi>erature,  instead  of  returning  toward  normal,  rises  a 
degree  or  two  higher  than  it  had  previously  been,  and  the  {Mitient 
complains  of  feeling  chilly  or  has  a  pronounced  chill.  He  complains 
of  a  throbbing  sensation  in  the  wound,  which  feels,  too,  as  though  it  wen» 
under  great  tension.  The  following  day  the  condition  is  aggravated. 
Such  a  train  of  symptoms  points  to  infection,  and  the  surgeon  should 
then  not  hesitate  to  remove  the  dressing  and  examine  the  wound« 
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Wounds, 
treatment  of  septic  wounds  must 
tmke  into  t'«msideration  the  means  at  Nature's  c<»mniand  to  comhat 
inf^rrioii.  A  method,  the  efficieney  of  which  is  wholly  dependent 
upon  the  aneertain  bactericidal  iiro|x^rties  of  chemical  antisepLies,  i^^ 
Ui  aay  the  least,  irrational,  and  will  meet  with  only  moderate  ssueeess. 
Wb^D  pyogenic  organii^ms  invade  tis^>ues  Natui"e  immediately  makes 
beroii:  efforts,  fir^t,  to  prevent  tlie  .spread  of  the  infection  tVom  the 
original  focus;  a^eondly,  to  eoonteract  the  effects  of  the  prodtiet.s 
daix^ratefi  hy  thtise  organisms ;  thirdly,  to  expel  the  organisms  and 
their  products ;  and,  lastly,  to  repair  the  damage  inflicted  njwn  the 
ttapm*^.  The  app<-aranee  of  bacteria  is  the  signal  fi^r  a  furiuuri  ont- 
piHiring  of  leucocytefi,  which  make  an  aggre^^iiitve  attack  upon  the 
itivailinj^  organism!*.  The  means  at  their  command  are  thj*eefohl  : 
fir*t,  iti  the  i-6le  of  a  phag<)cyte  the  lencoeyte  actually  <lestroy8  the  pn.s- 
cir^nif^m;} ;  secondly,  I  he  prodnets  elaborated  by  the  leucocyte  have 
mn  iiihibitive  efftHi?t  njHin  the  growth  of  these  organisms ;  tliirdly,  the 
tli!iv><e  wull  that  lats  been  foruKMl  by  the  roniid-cell  intiltratit)ii  not 
imly  proti*t't«  ihc  surrounding  tissue,  but  also  cuts  off  the  1>Lkm1- 
supply  fiom  the  infected  area  and  deprives  the  bacteria  of  pabolnm 
oo  nc&ssstiry  far  their  existence.  Should  the  infectious  mat*  Hal 
eeoipe  frrnu  the  original  focus  through  the  channels  of  the  lymphatic 
ireagglfl,  the  lymphatic  glands  stationed  as  Imrriers  guard  against 
further  invasion.  Thus  the  tissues,  by  means  uf  a  very  definite  iun\ 
well*t»ooetve<i  plan,  carried  out  by  the  vascular  system,  are  able 
mlatnf  to  t*<ipt*  successfully  with   infection. 

The  physician  in  his  treatment  of  infc^'titm  or  inflammation  must 
nol  diiociiint  the  ability  of  the  human  system  to  take  care  of  itself, 
anil  must  always  c<3operate  mth  and  never  antag<inize  the  plans  which 
Nature  Itas  adoptcil. 

Th<»  di^rt*e  of  infection  depends  uiwui  two  factors,  the  virulence 
fif  ihc  t>rganisni  and  the  power  of  resistance  cm  the  part  of  the 
patient;  the  degree  of  local  or  systemic  disturbance  will  be  in 
iltreei  proportion  to  the  rehition  those  two  factors  bear  one  to  the 
mKer.  This  being  the  case^  the  <v>urse  for  the  physician  to  pursue  is 
rksrly  bud  out,  first,  he  must  use  every  means  at  his  command  to 
Icnoffi  the  vindcnt^  of  the  organisms^  provided  it  does  not  destroy 
tfar  *  "'  V  iif  the  tissues;  secondly,  lie  must  aid  Nature  in  ridding 
brr  the  organisms  and  their  products  without  in  any  way  less- 

ening her  rE^i^t^moe  power.  Such  a  course  of  treatment  includes  tlie 
jatB&0O»  tii*e  of  antiseptics,  the  introduction  of  draiunge,  emptoy- 
mcmt  of  irrigation,  the  more  or  less  frequent  change  of  dressings^ 
and  the  intertml  administration  of  stimulants. 
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The  Use  of  AntiBeptio  Solutions. — The  value  of  antiseptic 
raetluMls  in  the  treatment  of  wounds  already  infected  cannot  be  too 
highly  estimated ;  and  yet,  at  the  same  time,  there  is  great  danger 
of  these  methods  being  so  abused  and  so  misapplied  that  they  may 
H'snlt  in  more  harm  than  good.  According  to  the  strength  of  the 
sohition  will  the  drug  liave  an  inhibitive  or  bactericidal  effect  upon 
the  organisms.  Were  it  not  for  the  fact  that  these  chemical  disinfect- 
ants have  a  distinctly  deleterious  effect  upon  the  tissues,  it  would  be 
an  easy  matter  to  decide  how  strong  a  solution  should  be  used ;  but 
wlion  it  is  known  that  a  solution  of  corrosive  sublimate  as  weak  as 
1  :  10,000  will  produce  a  superficial  slough  upon  wound  surfaces  the 
problem  Incomes  a  perplexing  one.  The  bactericidal  value  of  all 
disinfectants  has  been  based  upon  investigations  which  did  not  take 
into  consideration  their  effect  upon  the  human  tissues,  and  are  there- 
ton*  of  little  practical  value.  Those  exi)eriments  that  have  l>een 
iiiiulc  u|>on  animals  are  not  to  be  relied  upon,  because  of  the  fact  that 
animals,  as  compared  to  human  beings,  are  not  nearly  so  susceptible 
to  iiifci'tion  with  ]>yo;jenic  organisms.  In  the  long  run,  I  Wieve 
better  results  will  be  obtained  by  relying  upon  the  inhibitive  proiK»rty 
of  an  antiseptic  solution,  with  the  hope  of  holding  the  organisms  in 
al)evane(;  until  the  tissues  have  reacted  suflSciently  to  guard  against 
further  invasion.  A  solution  which  has  an  inhibitive  effect  is  many 
tinK's  weak(T  than  one  of  bactericidal  strength,  and  its  effect  upon 
the  tissues  is  eorrcsiK)ndingly  less  damaging.  It  would  be  better 
practice  to  irri<rtito  a  wound  several  times  in  the  twenty-four  hours 
Avith  a  bland  solution  than  once  with  a  concentrated  one.  The  ra- 
tionale of  this  is  (^asily  seen :  irrigation  of  a  wound  with  a  concen- 
trated solution  lias  a  deeidedly  depressant  effect  upon  the  tissues  ;  and 
while  it  may  destroy  those  organisms  with  which  it  comes  in  contact,  it 
fails  to  inflnenee  many  of  those  organisms  deeply  seated  in  the  tissues. 
The  situation  maybe  summed  up  as  follows :  (1)  Strong  solutions 
(1  :  1000),  while  bactericidal,  are  likewise  irritant  and  sometimes 
poisonous  ;  they  kill  the  organism,  lessen  or  altogether  inhibit  tissue- 
resistance,  and  cause  at  times  symptoms  of  |)oisoning.  (2)  Weaker 
solutions  (from  1  :  10,000  to  1  :  4000)  inhibit  the  growth  of  organ- 
isms ;  have  but  a  slight,  if  any,  depressant  effect  upon  the  tissues  ; 
are  not  liable  to  poison  the  system. 

Infected  wounds  may  be  exposed  to  the  influence  of  antiseptic 
solutions  at  stated  intervals  by  means  of  irrigation,  or  continuously 
by  means  of  irrigation  and  wet  dressings. 

I.  Irrigation  at  stated  intervals  : 

1.  When  the  infection  is  localized. 

2.  When  the  wound  can  be  properly  drained. 
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3.  When  there  is  little  evidence  of  absorption  of  the  infectious 
material. 

4.  When  the  wound -secretions  are  not  excessive, 
IL  Continuous  irrigation : 

1.  When  there  is  a  tendency  for  the  infection  to  spread. 

2.  When  the  wound  is  not  siKjntaneously  evaciinted  by  drainage. 

3.  When  there  are  signs  of  marked  systemic  disturbance  from 
absorption. 

4.  When  the  discharge  is  so  profuse  that  the  dressing  cannot 
absorb  it. 

5*  When  the  infection  is  highly  virulent. 
III.  Antiseptic  fomentations: 

When  tijere  is  a  diffuse  cellulitis  around  the  wound, 
I,  Irrigation  at  Stated  Intervaij^. — In  cases  of  niiUi  infec- 
when  the  wound  is  not  very  large  and  tliu  purulent  dis<Jt^ri-go  not 
r  profuse,  irrigation  should  be  practised  but  once  n  ilay.  The 
round  should  first  be  irrigatiHl  with  i^KToxidc  of  hydrojren  until  tfierc 
further  reartion,  and  tbcn  witli  a  snbition  of  corrosive  subliniate 
iHiC  stronger  than  1  :  4tXM*.  When,  after  ihiys  of  such  treatnient, 
the  granulation-tissue  looks  sluggish  and  indolent^  and  there  seems 
to  be  little  or  no  eBbrt  at  repair,  it  %vouId  be  well^  providing,  of 
coiine,  the  infection  is  under  contnil,  Ui  discontinue  attogctlu'r  the 
antiseptic  solution.  The  wound  may  be  media iiictdly  fliihlunl  wiilt 
ih  water,  and  its  surfaces  stinuihited  witli  silver  nitrate  or  balsam 
Peru.  It  is  well  to  remefober  tlmt  the  crMml  ettccts  fnllowiug 
wound  irrigation  are  ni>t  ahi>gether  due  to  the  virtue  t)f  the  antiseptic, 
but  in  u  nmii^ure  to  tlie  mectmniail  removal  of  the  inflammatory 
prodocis  that  have  accumtdated  in   the  wound. 

When  the  wound  is  extensive  and  the  purideol  discharge  very 
pnifus^  irrigation  nmy  be  practis^Hl  with  good  ettect  two  or  tliree 
timen  during  the  twenty-four  hours. 

II.  CoXTiKiTorji  iRHiciATKKV  IS  to  be  resi^rved,  as  has  been 
pdinteil  out,  for  those*  cases  in  which  the  discharge  is  so  jirofuse  or 
th<*  dn*!«»ingH  so  imjK*rfei^t  that  the  woiiiul-surfaces  are  constantly 
beitbied  in  purulent  discharge,  when  there  is  evi(h:uce  of  marked 
«r8<efiii(7  disturinuK-e,  and  whf»n  the  iufcrtitin  is  a  virnleiit  one  and 
jpffeading  beyond  the  immediate  sulTt*uud[ng>^  of  the  woumh  Siirh 
cms  Its  tlH*si*  may  fijllow  either  aefi<lental  or  opf^rative  wounds, 
msnd  require  prompt  attention.  For  continuous  irrigation  the  solu- 
^diotdfl  Ih*  warm,  since  the  continuous  applit^ation  of  cold  solu- 
will  have  a  dej>ressant  effec^t  upon  the  tissues. 
A  eolation  of  corn^sive  sublimate  is  the  most  efficient  fi»r  the  pur- 
pose, and  should   not  be  stronger  than  1  :  10,000.     If  the  wiHind  be 


njulimimiB  Irrigation     IfrlgaUiig  tluid  carried  ititf*  receiver  at  foot  of  luble.    Pmieut  kivi 

perfectly  dry. 

the  alxlominiil  wall  an  extra  tube  may  be  employucl  to  earry  of!'  by 
Hijihniiage  tbr  w(»untl-seeretioiis  mid  irrigiiting  fliikl.  Just  as  soon  as 
the  iiitVrtinn  hin»ms  to  be  under  control  eontinuoiits  irrijii^atitni  sIhhjIJ 
be  (liseontinnerb 

Fennmicnt  hatks  may  be  used  to  advantagej  anrl  nn<k'r  eprtani  eir- 
eumstunces  are  to  be  preferred  to  eontinuons  irnVatiinK  Tiny  are 
of  particular  value  in  eai^es  in  whk'h  continuon.s  irrigation  is  ijuprac- 


ighly  as  materially  to  lessen  the  chance  of  infection.     The 
Bnt  bath  cjin  be  used  to  gmwl  eflFect,  too,  iu  infected  wounds 
loot  or  hand,  particularly  those  in   which  the  infection  has 
til  the  s*rm  and  leg,  ari<i  has  required  multiple  incisions  to 
-<?  tension  snd  allow  for  the  Ci5eiii>e  of  infectious  material. 

Aktiseptic   FOMENTATION!^  5*^ni   tocxert.soinc  beneticial 

>n   infectious  involving  the  subcutaneous  cellular   tissiies^. 

the  process  of  inflammation   fms  reached   the  stage  of  po.^ 

f'  >ii,  when  thert»  are  no  abscess-cavitie.s  which  may  Ije  oix^ned 
ion,  the  application  of  cloths  or  layers  of  gauze  wrung  out  in 
;  10/)00  solution  of  corrosive  sublimate  seems  in  many  cases  to 
fiivorable  influence  on  the  inflammatory  prcjcess,     Jui^t  how 
goo<l  rr-sult^J  from  the  merits  of  the  antiseptic,  and  how  much 
effect  of  the  warmth  and  jiioi^^ture,  it  is  difficult  to  j^ay. 
la^e. — There  is  no  phase  of  tlie  treatment  of  infectt^d  wounds 
aands  more  attention  than  that  of  drainage.     No  matter  how 
or  how  persistently  a  wound  is  irrigated,  the  infc<  tiou  will 
Ndt  to  control    uidess  proper   drainage    is  providetK     More 
lone  to  txmUi  Nature  in  her  efforts  to  control  infection  by 
lishing  tliorougfi  ilnu'nnge  than  by  other  means,     Tlie  pus  which 
in  the  la*»t  ntage  of  the  pro<x*ss  of   inflammation  repre- 
dcstnictinn  of  so    many  organisms   on    the    part   of  the 
~^just  a»  fast  as  [)Us  is  generated  jus*t  so  fast  shoulJ  pro- 
itlc  for  its  immediate  evacuation, 
may  be  eitljcr  tubular  or  capillary. 
JLAIi  DRAINAGE  is  more  suited  to  extensive  wounds  with  a 
jfulent  di^harge.     For  this  purjx>se  flexible  rubber  tubing 
secured   in    sizes    from    one-eighth    inch    in    diameter    up- 
[-fore  being  intnKluctJ  it  should  be  fenestrated  at  various 
\ke  size  of  the  openings  being  about  one-third  the  diameter 
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any  foreign  body,  and  when  this  becomes  organized  the  track  of  tlie 
tulK'  may  persii^t  for  some  time.  In  draining  lai^  cavities  which  it 
is  desirable  to  irrigate,  two  tubes  may  be  used  instead  of  one — one 
tube  serving  as  the  inlet  and  the  other  as  the  outlet  for  the  irrigating 
fluid.  Wlien  a  tube  is  put  in  at  the  clase  of  an  ojieration  it  may  be 
MH'ure<l  in  place  by  suturing  it  to  tlie  skin ;  but  tliis  metho<l  is  only 
n^fomniended  when  there  is  danger  of  the  tube  slipping  into  a 
cavity  from  which  it  would  be  difficult  to  extract  it,  as,  for  example, 
in  (Iniinage  of  the  pleura!  cavity.  Ordinarily  the  tiil)e  may  be 
pn^v<»ntod  slipping  into  the  wound-cavity  by  inserting  a  safety- 
pin  in  the  outer  end.  As  the  cavity  grows  smaller  the  drainage- 
tube  should  be  shortened ;  it  should  always  be  cut  off  so  that  the 
end  is  flush  with  the  surface  of  the  wound,  and  should  not  pro- 
j(»ct  beyond.  If  it  d(K»s,  the  weight  of  the  dressing  may  flex  the  pro- 
truding portion  and  so  occlude  its  lumen  as  to  interrupt  dniinage, 
or  may  force  the  other  end  against  the  wall  of  the  cavity,  where  it 
would  serve  as  a  source  of  constant  irritation. 

In  the  treatment  of  accidental  wounds,  or  when  operating  in  the 
nei»;:hl)orh(>()d  of  infected  areas,  if  there  be  any  doubt  as  to  the 
sterility  of  the  wound,  it  is  well  to  insert  a  drainage-tube  at  the  first 
dressing,  with  the  hope  of  being  able  to  withdraw  it  within  twenty- 
four  or  forty-eight  hours,  if  the  wound  should  prove  to  have  escaped 
infection.  After  all  injuries  in  which  the  tissues  about  the  wound 
have  Ixeii  subjected  to  much  traumatism  some  form  of  drainage 
should  he  ])rovi(lo(l,  anticipating,  if  not  infection,  at  least  some 
sloii(rhin<r. 

Caimllahv  Drainage. — Acconling  to  the  character  and  the 
amount  of  wound-secretion  must  one  decide  as  to  which  of  the  two 
nictlxxls  of  drainaire  is  best  suit(Kl  to  the  case.  When  the  wound  is 
not  (»xt('nsiv(\,  and  when  the  discharge  is  not  very  thick  or  very  pn)- 
fns(^,  a  strip  of  <::auze  properly  introduced  will  answer  the  purpose. 
When  introducing  gauze  the  wound  shoidd  not  be  pluggeil  so  tightly 
that  the  pus  (rannot  escape.  The  end  of  the  gauze  strips  should  first 
be  carried  down  to  the  deepest  portion  of  the  wound,  and  the  remain- 
der gently  packed  in  over  it  in  order  to  form  a  continuous  route  from 
the  depth  to  the  mouth  of  the  wound. 

Under  certain  conditions  it  may  be  inadvisable  to  attemj)t  to  close 
any  \^vi  of  the  wound,  and  under  such  circumstances  the  entire 
wound-cavity  is  plugged  with  gauze  in  such  a  way  as  to  keej)  the 
edges  ai)art.  After  operative  or  accidental  wounds  the  oozing  may 
be  uncontrollable  or  the  tissues  either  known  to  be  or  suspected  of 
being  infected.  If  at  the  end  of  forty-eight  hours  the  hemorrhage 
has  been  controlled  and  there  is  no  evidence  of  infection,  the  gauze 
may  be  removed  and  the  wound  closed  throughout.     Such  a  plan  will. 
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if  adopted^  save  considerable  time,  for  the  wound,  instead  of  liealiug 
filowly  by  gnmulation,  will  unite  by  second  intention.  IfMlntonii 
gmuxe  U  belter  suited  for  these  dressings  than  sterile  gauze,  as  in  the 
event  of  the  wound  becoming  infected  the  imloform  will  di.sinfect  the 
purulent  dir^harge, 

Dreeamgs. — ^After  the  application  of  the  Hi-^t  dre.s.sing  the  ipiestion 
will  arise  as  to  how  .soon  the  wound  should  be  re-dres.se<L  In  doubt- 
ful emeSy  when  it  is  uncertain  whether  or  not  tlie  wound  is  intecteil, 
the  temperature  offers  a  very  useful  guide.  F<jr  the  first  forty-eight 
btiur»7  even  in  septic  wounds,  there  will  he  mote  or  less  fever 
according  to  the  degree  of  trauuiati^sm  and  the  extent  of  the  wound, 
Thb  id  nothing  more  nor  less  than  tiiiunuitie,or  aseptic,  fever,  in  which 
the  temperattire  reaches  its  highest  point  during  tlie  first  forty-eight 
lif>ur^,  and  returns  to  nonnal  by  lysis.  If  at  this  time  the  fever  iloes 
Dot  declioe^  but  continues  with  fluctuations,  oneV  suspicion  should  be 
Hi  oiic?e  aroused  and  the  wound  re-drcKsetL  If  the  wound  then  be 
founil  to  be  the  seat  of  infection,  the  dressing  nuist  be  changed  daily 
or  on  alternate  days.  The  frequency  with  which  dressinjjs  should 
beduinged  depends  altogether  upon  ilie  amount  of  dis^-harge  fniui  the 
wiHtml  and  ujMm  the  necessity  of  irrigsiting  the  wound.  If  the  dress- 
itig  be  large  enough  to  absiirb  the  secretions  of  twenty -four  hours, 
I  daily  dressings  will  be  sufficient,  and  as  the  infhirnniatory  pnnx'ss 
[aiibsides  the  frequency  of  the  dressings  may  be  gra<Iually  reduced. 
The  second  indication  for  re-tlres^ing  a  wound  is  the  necessity  for 
irrigataOD,  the  indirations  for  which  have  been  pointed  out. 

Wet  Ani>  Dry  Dri«8INcji^.^ — Dressings  satunited  with  a  1  ;100 

[flolatioD   of  carbolic  acid    or  with  a  1  :  4rK>0    solution  of  corrosive 

inblinuite  are  preferable  to  <lry  dressings  in  large  cqien  wounds,  when 

only  the  wound-surfacee,  but  also  the  tissuee  surrounding  the 

^-vrotind  are  infected.     The  surfaces  of  the  wound   may  be  infected, 

yet  the  drainage  be  so  perfect  and  the  resistance  of  the  tissues 

vigorous  that  there  is  no  tendency  for  the  infection  to  spread  fo 

lllie  aurrounding  tissues.     In  such  easeg  the  wound  may  he  packed 

I  with  iotloform  gauze  and  a  dry  sterile  dressing  applied.     (Dry  anti- 

latpticdreHstngs  are  not  »o  absorbent  as  sterile  ganze,  and  do  not  cou- 

iigh  of  the  chemicals  with  which  they  are  prepared  to  inhibit 

Fgeroi-gT*>wth.)     When*  im   the   other  Iiand,   the  appearance  of  the 

•QiToonding  tissues  leads  one  to  believe  that  the  inflammatory'  process 

ia  aitending  from  the  original  site  of  the  infection,  some  measures 

raluMild  be  adopted  to  check  iti*  progress.      In  addition  to  frecpient 

irrigation^  the  wound  should  be  kept  constantly  exposed   to  some 

?;  and  to  do  this  the  dressing  must  be  saturated  with  some 

jc  solution.     The  good   results  that  follow^  the  use  of   wet 

when  applied  to  areas  in  which  the  inflammatory  process 
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involves  only  the  skin  and  cellular  tissue  must  be  ascribed  to 
absorption  through  the  skin  of  a  certain  amount  of  the  disinfectant. 
A  very  efficacious  dressing  for  cellulitis  is  one  saturated  with  a  solu- 
tion of  carbolic  acid  (1  :  100),  in  which  the  dilution  is  made  with  50 
(larts  of  alcohol  and  50  parts  of  lead-water  and  laudanum.  This 
conjbines  the  merits  of  an  analgesic,  an  evaporating,  and  an  antiseptic 
lotion.  With  tliis  the  gauze  is  saturated,  and  st^cured  in  place  with  a 
gau/e  l)andiigt»,  so  that  as  the  solution  evajwrates  more  may  be  added 
without  removing  the  dressing.  Waxed  paper  or  oiled  silk  should 
not  be  used,  as  tliey  interfere  with  evaporation  and  eliminate  one  of 
the  merits  of  the  dressing. 

Constitutional  Treatment. 
There  is  no  siwcific  in  the  treatment  of  the  constitutional  mani- 
festations of  infection,  with  the  exception  of  those  infections  l)y  the 
tetanus  bacillus  or  the  streptococcus.  After  all  has  been  done  to 
control  the  Ux^al  manifestation  such  i-emedies  should  be  administered 
as  will  sui>i)ort  the  patient  and  favor  elimination  of  the  organisms 
themselves,  or  such  of  their  toxic  products  as  may  have  gained 
entrance  to  the  cin*ulation.  A  highly  nutritious  and  easily  assimilated 
diet,  liberal  liuantities  of  alcoholic  stimulants  (preferably  whiskey), 
together  with  strychnine,  form  the  basis  of  such  a  form  of  treatment. 
The  bowels,  the  kidneys,  and  the  skin  should  be  kept  active,  as 
through  these  canals  the  toxic  products  are  eliminated.  To  tliis  end 
diuretics  and  laxatives  should  be  given,  if  necessar)',  to  insure  the 
elimination  of  a  liberal  amount  of  urine  and  a  daily  evacuation  of 
the  bowel.  Normal  salt  solution,  introducecl  either  by  hypodermo- 
elysis  or  directly  into  the  veins,  has  been  regarded  as  a  valuable 
adjuvant  in  the  treatment  of  grave  constitutional  symptoms  of  infec- 
tious orij^in,  and  the  improvement  following  its  administration  justifies 
one  in  entertaininjr  such  an  opinion.  The  introduction  into  the  circu- 
lation of  a  pint  or  a  quart  of  a  normal  salt  solution  exerts  a  favorable 
influence  in  one  of  several  ways :  first,  it  acts  as  a  diluent,  diluting 
the  poison  circulating  in  the  blood  ;  secondly,  it  increases  the  quantity 
of  urine  secreted  by  the  kidneys,  thereby  favoring  the  elimination  of 
a  certain  amount  of  the  toxins;  thirdly,  it  increases  the  amount 
secreted  by  the  skin  ;  fourthly,  it  has  been  found  that  massive  saline 
injections  reduce  the  leucocytosis  of  infection  much  more  than  can  be 
accounted  for  by  the  temj)orary  dilution  of  the  blood,  and  that  this, 
in  all  probability,  must  have  been  due  to  reduction  of  the  toxaemia; 
lastly,  the  experiments  upon  the  effects  of  intravenous  saline  injec- 
tions after  severe  hemorrhage  may,  by  analogy,  throw  some  light  upon 
the  action  of  such  injections  in  conditions  of  toxaemia.  Just  as  in 
the  former  instance  proteids  and  sugar  are  brought  out  of  the  tissues 
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into  the  circulatiouy  so  would  the  toxic  products,  which  would  then 
be  placed  under  circumstances  more  favorable  to  excretion. 

A  quart  of  normal  salt  solution  at  a  temperature  of  105°  F.  may 
be  introduced  once  or  twice  a  day,  according  to  the  severity  of  the 
case,  into  the  cellular  tissues  or  directly  into  the  veins. 

Serotherapy. — This  form  of  treatment  has  so  far  only  been 
applied  to  tetanus  and  streptococcic  infections,  and  the  results  are 
not,  on  the  whole,  encouraging. 

Antistreptococcic  serum  has  been  employed  in  the  treatment 
of  erj'sipelas,  pysemia,  osteomyelitis,  and  puerperal  fever.  But  only 
in  the  first  and  the  last  mentioned  affections  has  its  trial  been  ex  ten- 
stive  enough  to  enable  any  conclusions  to  be  drawn,  and  in  these  cases 
the  reduction  of  the  mortality  is  so  small  as  to  fall  within  limits  of 
variation  in  the  mortality  of  any  two  series  of  teases.  The  more  posi- 
tive results  obtained  in  laboratory  investigations  justify  its  further  trial, 
and  it  may  be  that  with  additional  clini(^l  experience  better  results  will 
in  time  be  obtained.  If  used  at  all,  it  should  be  given  only  as  an 
atljuvant  to  the  other  remedies,  in  doses  of  from  10  to  25  c.c.,  and 
early  in  the  course  of  the  disease.  If  administered  late  in  the  course 
of  the  infection,  there  is  reason  to  believe  that  it  is  less  efBcacious. 

AxTiTETANic  Seuum. — Regarding  the  treatment  of  tetanus  by  its 
antitoxin,  the  outlook  seems  somewhat  more  favorable,  at  least  in 
the  subacute  and  chronic  cases.  The  acute  cases,  in  which  the  mor- 
tality is  the  highest,  have  been  practically  uninfluenced  by  the  serum. 
The  latter  may  be  administered  in  one  of  three  ways :  hypodermi- 
cally,  as  an  intravenous  or  an  intracerebral  injection. 

Clinical  experience  luis  prove<l  that  good  results  depend  altogether 
upon  the  administration  of  maximum  doses.  Not  less  than  500  units 
should  Ixj  administered  as  an  initial  dose  hypodcrmically  or  directly 
into  the  veins,  and  from  250  to  500  c.c.  on  successive  days  until  the 
symptoms  l)egin  to  abate.  The  intravenous  method  is  to  be  pre- 
ferred, since  it  insures  the  immediate  introduction  into  the  circulation 
of  the  whole  dose.  The  serum  before  being  intro<luced  should  be 
heated  to  a  temperature  of  102°  F.  The  intracerebral  injection  of 
antitetanic  serum  promises  better  results.  For  this  purpose  the  skull 
IS  trephined  on  either  side  of  the  median  line,  and  from  4  to  6  c.c. 
of  serum  injected  into  the  right  and  left  lateral  sinus  on  alternate 
davs. 
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FBAOTURES. 
.CTUBE  is  the  solution  of  continuity  or  the  breaking  of  a 
irtilage.  It  is  one  of  the  most  common  surgical  conditions^ 
i  same  time  one  which  demands  the  utmost  care  and  atten- 
in  diagnosis  and  treatment,  to  secure  a  result  satisfactory 
tent  and  the  physician.  While  it  is  not  within  the  scope  of 
t  article  to  enter  minutely  into  the  details  of  pathology  and 
tology,  these  points  will  be  elucidated  as  far  as  is  necessary 
jer  understanding  of  the  therapeutic  measures  to  be  em- 

I  of  Fracture. — The  causes  of  fracture  are  divided  into 
Dg  and  exciting. 

disposing  causes,  we  have  the  position  of  the  bones,  and 
e  and  structure,  normal  factors  always  present.  Thus,  the 
he  extremities  are  more  liable  to  injury  than  those  of  the 
id  long,  thin  bones  than  short,  thick,  or  irregular  ones. 
bones  break  easier  than  those  of  elastic  structure.  There 
1  pathological  conditions  which  predispose  to  fracture  by 
the  nutrition  of  the  bone  or  by  directly  attacking  it.  These 
ishitis,  diabetes,  certain  nervous  affections  (sueli  as  locomotor 
ncer,  and  sarcoma ;  necrosis  and  caries  also  predispose  to 
also  certain  obscure  diseases  affecting  tlie  bones,  the  path- 
rhich  is  not  well  understood,  as  fragilitas  ossium  and  osteo- 

imediate,  or  exeitingy  causes  of  fracture  are  external  violence 
iikir  action.  The  first  is  the  usual  cause  of  fractures,  as 
d  by  those  due  to  blows,  falls,  crushing  injuries,  etc.  Mus- 
o  as  a  cause  of  fracture  is  seen  most  conmionly  in  the  case 

toll*  •    mn/*li    mntv»    rarolv  in    i\\a    nlAtf^mnnn      ttforniini      riK« 
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etc.  A  broad,  important,  primary  classification  is  into  simple,  or 
closed,  and  compound,  or  open.  Simple,  or  closed,  fractures  are 
those  in  which  the  seat  of  fracture  does  not  communicate  with  the  air 
through  a  wound  in  the  soft  parts.  Chnipaund,  or  open,  fractures 
include  those  in  which  such  a  communication  exists,  and  are  due  to 
injury  of  the  sofl  parts  covering  the  bone,  the  communication  with 
the  air  being  established  either  by  the  injury  which  produces  tiie 
fracture  or  by  the  ends  of  the  bones  subsequently  penetrating  the 
tissues.  The  surgeon  sometimes  purposely  converts  simple  into  com- 
pound fractures  for  therapeutic  purposes. 

Fractures  are  classified  by  their  degree  into  complete  and  incomplete, 
A  complete  fracture  is  one  in  which  the  bone  is  bn>ken  entirely 
through  ;  an  incomplete,  or  green-stick,  fracture  (Fig.  34)  is  one  in 
which  the  bone  is  bent  and  partially  broken,  some  of  the  fibres  not 
giving  way.  The  latter  variety  is  common 
in  the  soft  bones  of  children,  and  it  is  often  F'o-  36. 

necessary  to  convert  it  into  a  complete  fracture 
to  secure  perfect  correction  of  the  deformity. 

The  term  single  fracture  explains  itself. 
A  multiple  fracture  is  one  in  which  the  same 
hone  is  broken  in  more  than  one  place,  the 

Fkj.  34. 


Fig.  35. 


Partial,  or  jn*een-8tick,  fract- 
ure of  the  radius. 


Comminuted  fracture  of  the 
patella. 


Multiple  fracture  of  the  tibia 
and  fibula.    (Dennis.) 


lines  of  fracture  being  distinct  and  not  communicating  (Fig.  36). 
Where  there  are  several  communicating  lines  of  fracture  (Fig.  35), 
resulting  in  the  formation  of  several  fragments,  we  speak  of  a  com- 
mimUed  fracture. 

Fractures  are  classified  by  their  shape  and  direction  into  fissured, 
stellate,  punctured,  depressed,  transverse,  dentate,  spiral,  oblique. 


» 


Kui«*  i>  jHTH't rated 
Viu,  37. 


Impiictcrl  rir&cture. 


aod  lougitudinal.     Figured  fmriiivti^,  seen  !ii  the  .skull  and  tial  hune?;, 

tJiuw  oni'  or  riu»re  lines  of  sejmrution,  the  fmcture  Uing  inooinpl*'ti\ 

A    wldhiie    fraotun?    is    one    in    which    the    lines    mdiate    frc»ui    one 

point.     A  punrtmrtl  fniclure  is  one  in  which  the 

br   a    [Hiinled    instrunient   or  a    bullet;    it    in 

often  etuntninuted.     A  (leprt's»rd  fracture  is  onc^ 

in  which  a  pirliun  of  the  bone  is  driven  b^hnv 

the  sarfiice  of  the  remainder,  a.s  is  seen  un  tlie 

tttr&ee  of  the  skull  and  other  flat  bones.     Tlie 
L    rpmaiuiug  terDi*^  are  sclf-explanatorj\ 
H  All  imjMieied  fraettire  is  one  in   which  one 

V   fnngment    has   l)et»u  firmly  driven    or    weilged 

■  into  the  other  (Fig.  37). 
H         A  *prain'jrachire  con^ii^ts  in  the  detachment 

■  cir  t«mring  off  nf  a  ligament  or  tendon  with  a 
^^^puiil  iMirtiiin  of  the  bone  h»  which  it  isartaclud. 
^^B    Epiphyseal   m^/xtnttkyn    taken    place    at     the 

jtinction    of    the  diaphysis   and    epi[)liysis    in 

ckildl)OtMl   liefuiv   the   ejnjihy.seal    cartilage  has 

beeu  replaetni  by  bone,  and  is  due  to  the  same  causes*  as  fmctlire, 

of  %ihich  it  U  r(*ally  a  form, 

A  emnptii^frd  fracture  i!*  one  in  which  to  tlie  inijury  of  the  bone  is 

acbiml  some  injury  t<»  some  of  the  nr-ighboring  ,'^tructiires,  such  as  a 

ft   dinlocftlioii  of  a  neighboring  joint,  the  ni(>tiii*e  of  lai^  bloodve^seti^; 

■  i»err<*«i,  or  nniscl*^,  a  wound  of  the  soft  parts,  etc. 
Symptoms  of  Fractures. — Fractures  are  aceonipanieii  by  a  num- 
ber of  symptoms,  objective  and  jiubjeetive,  not  all  of  which  may  be 
pHaagpt  in  every  erase.  The  symptoms  art*  deformity,  niobitity, 
eiUpitit^,  hw«s  of  function,  |Kiin,  antl  muscular  spasm.  The  first  tlirce 
njrmplomf''— defcirmity,  mobility,  and  crepitus — are  objective,  and  are 
till*  fnoi^t  imiiortiintp 

Jkjnrm'tiu. — This  m  due  to  a  change  in  the  relations  of  the  frag- 
ilM^tfi  of  tlR*  fnietured  bone,  iiml  uls«i  to  swelling  of  tlie  part,  due  to 
rxtimva^ition  of  bkHxl  and  serum  ;  and  later,  of  exudate  autl  callus.  It 
UntOftUy  ipiite  a  striking  ^iymptoni  in  the  case  of  the  lung  bones  when 
the  fncHiire  is  complete  It  may  l)e  alt^^ether  abf*ent  umler  certain 
c-jreumiilatice^i.  Dij^placement  of  the  fragments  is  iliie  either  t<i  the 
fmctmin^  fom?e  or  U\  subscipi4vrit  action  of  the  uiusclcs  ex<Tted  upon 
ibrat,  tlii^  action  l>eing  increxised  by  the  muscular  sjwism  which  is 
Offiially  pn*^nit.  Deforndty  may  be  obscured  when  present  by  swell- 
tnf;  and  l>y  the  deeji  situation  i^f  the  fmctured  bone  For  its  reeog- 
nitkiii  wi»  tjdce  advantage  of  the  nattiral  l»ouy  jtromineuees,  using  thcru 
w^  '     from  which  to  take  nieasun»meuts,  and  comparing  the  in- 

JIM  Jier  with  the  uninjureil  one.     The  ilisplaci'meut  which  taket* 
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place  between  the  fragments  may  be  transverse  or  lateral^  longitudi- 
nal, angular,  rotatory,  and  that  due  to  depression  or  impaction.  In 
transvenne  displacement  the  ends  of  the  fragments  arc  not  entirely 
sej>arateil,  but  slip  partly  by  each  other.  In  longitudinal  displace- 
ment, which  may  l)c  in  the  direction  of  shortening  or  lengthening, 
the  ends  either  overlap  or  are  drawn  apart  by  muscular  action,  as  iu 
the  ok»cranon  and  {ntella.  In  rotatory  displacement  one  of  the  frag- 
ments rotates  on  its  axis,  being  turned  outwanl  or  inward,  either  by 
the  weight  of  the  limb  below  the  fracture*  or  by  the  action  of  the 
muscles.  In  angular  displacement  the  relation  of  the  fragments  is  so 
a  ho  red  by  the  fracturing  force,  the  weight  of  the  limb,  or  muscular 
actioM,  that  they  form  an  angle  at  the  point  of  fracture.  The  terms 
depression  and  im{>action  have  already  U^n  explained. 

Iu  examining  for  deformity  it  is  well  to  com|>are  the  injured 
me!ul>er  with  its  fellow  on  the  opjH)site  side,  espc^cially  when  any 
doiiht  exists  as  to  the  diagnosis.  Inspection,  |>iili>ation,  and  can»ful 
measurements  must  Ikj  made,  and  the  two  sides  comiKired.  In  addi- 
tinu  to  the  swelling  of  the  limb  around  the  fracture,  it  is  not  uncom- 
mon to  have  an  etl\isi<m  in  the  neighboring  joint,  if  the  fracture  he 
situated  near  it,  and  this  condition  should  be  kept  in  mind. 

MahHitij. — This  is  a  very  important  symptom  of  fracture,  and 
when'  it  can  be  detected  is  absolutely  confirmatory.  It  is  usuallv 
)»n>ent  ;  !)eing  a!)sent,  however,  in  impacted  fracture,  and  difficult  of 
(ieteition  at  times,  if  the  fracture  is  very  near  an  articulation,  in  which 
ease  it  is  often  ditficult  to  distinguish  preternatural  mobility  from  the 
normal  niovem<'nt  in  the  joint.  Where  the  bone  is  deeply  situated 
and  covered  by  mnselc  and  fascia  preternatural  mobility  mav  also 
eseape  deteetion.  In  examining  for  it,  the  ends  of  the  bone  are  firmlv 
grasped  and  manipulated  in  a  lateral  and  antero|K>steri()r  direction; 
or  the  lower  end  is  rotated  while  the  upper  end  is  palpated  to  deter- 
mine if  there  be  any  interruption  in  the  continuity  of  the  bone, 
(ireat  gentleness  is  necessiiry  in  these  manceuvres  to  avoid  causing 
pain  or  damaging  important  contiguous  structures. 

(WpUuH, — When  the  two  surfaces  of  bone  at  the  seat  of  a  recent 
fracture  are  rubbed  against  each  other  there  is  produced  a  grating, 
known  as  crepitus,  which  can  be  detected  by  the  palpating  hand,  and 
is  sometimes  audible  with  or  without  the  aid  of  a  stethoscope.  As  it 
is  only  produced  where  the  rough  fragments  come  in  contact  with 
each  other,  it  cannot  always  be  detected,  being  absent  in  case  of 
overlapping,  where  fragments  of  soft  tissue  intervene,  or  after  repair 
of  the  bone  has  commenced.  In  cases  of  impaction  in  which  mobility 
is  not  present  it  cannot  be  elicited  unless  the  bones  be  first  unlocked. 
It  may  also  be  confounded  with  the  grating  in  a  joint  the  seat  of 
recent  or  old  inflammatory  changes,  and  with  crackling  in  the  sheaths 
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loDs,  or  even  in  collections  of  bluotl  wiicti  pnlpated.     In  exani- 

"imng^  for  civpitu»,  one  Imnil  is*  used  to  hotil  die  bone  at  the  seat  of 

J  fracture,  while  with  the  oilier  the  surgeon  makes  extension,  rotation, 

latent!  or  anteroposterior  nianipulalions,  using  the  greatest  eare 

'and  gentleness.     Crepitus  may  be  absent,  and  tfie  cliagnoBis  still  be 

nmfe  with  case  by  the  presence  of  otljer  symptoms. 

Lota  of  FuHciioH, — This  h  usually  present,  and  may  be  a  symptom 
of  consi<lc ruble  value.  Occasionally,  liowever^  it  is  found  wanting. 
Tbus,  a  {Kitient  is  oecasionally  able  to  walk  with  a  fractured  leg,  if 
one  bone  alone  be  broken^  and  to  use  Iiii»  forearm  to  some  extent  if 
tht  radius  or  ulna  alone  is  fractured. 

Pain, — ^Thi^  is  usually  pi*esont  anti  sharp,  being  aggravated   by 

dbturbanee  of  the  fragments  for  purpoj^es  of  examinatiini  and  by 

^mo^ieular  spasm,  and  l>y  aiiythuig  indt*cd  which  presses  the  fragments 

F together     In  childcn,  iji  whom  green-.stick  fracture  ol*  the  clavicle  is 

quite  fivquent,  Itjcali/^  tenderness  at  the  |Miiut  of  fracture  is  often 

St  valuable  diagnostic   symptom.     Localized    tenderness   on 

id  of  considerable  value  in  diagnosis. 

IfHscular  Spasm, — This  i.s  due  to  the  nharp  ends  of  the  Imnes  irri- 

I  Isling  the  muscles,  or  to  direct  irritation  of  the  m(*tor  nerve-trunks. 

It  id  often  indneed  by  slight  movements  of  the  fragments,  and  in  the 

case  of  decp-s!eate<l  bones  surrounded  by  muscular  tissue,  as  the  femur 

I  and  humenis,  is  frerpit-ntly  a  valnaljle  diagnostic  sign. 

KechiffiioifM  otVn  ap[>cnirs  after  fracture,  eitlier  within  a  few  hours, 

f  iir  Mwnetimes  after  a  delay  of  several  days,  in  whieli  case  it  is  due  to 

blood  esttravasatefl  from  the  bone  and  dee{>er  structun^s.     The  forma- 

tioii  of  bleW,  often  fille<l  with  dark  serum,  at  or  near  the  site  of  a 

fraeture  is  very  frequently  noted. 

Diagnosis  of  Fractures. — A  diagnosis  is  arrivx^l  at  by  a  consid- 
eration of  the  history  of  the  patient,  botli  as  to  previous  injuries 
mml  the  present  one,  and  a  careful  examination  of  the  injured  |jart  to 
determine  the  pre-ienee  of  the  objective  symiitoms  descrilied  above. 
It  is  not  net-essary  to  elicit  all  of  the  symptoms  which  might  possibly 
I  he  present  in  onler  to  make  a  diagnosis.  All  rough  handling  and  the 
pn«1oction  of  needless  pain  should  be  avoi<led.  The  use  of  an  ames- 
tbetic  h  valuable  in  doubtful  cases,  especially  when  the  injury  involves 
I  a  Joint;  and  advantage  can  then  be  taken  of  the  anfesthetic  stage  for 
the  P^oction  and  dressing  of  the  fmctiire  if  one  be  found. 

The  tN*5  iif  the  Ronttjtu  mtfH  for  the  detection  ami  study  of  fract- 

nf^3  has  been  found  to  be  of  considcndile  value  in  doubtful  cases. 

Kiamination  with  the  fltiomscope  will  at  times  Ik?  sufficient ;  but  in 

loubt  several  plates  slumld  l>c  made,  and  even  then  much 

lation  must  be  exereise<l  in  interpreting  the  ap|>earances 

^of  iht  bone  f^hndowa.     The  services  of  an  expert  iu  this  department 
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are  indispensable.  The  shadows  in  a  skiagraph  arc  distorted  to  some 
extent^  because  since  the  rays  all  proceed  from  a  comparatively  small 
point  they  are  not  parallel.  The  farther  away  from  the  plate  tbe 
object  is,  the  greater  will  be  the  distortion  ;  also  the  portions  of  tiic 
object  farthest  removed  from  a  perpendicular  line  between  the  point 
from  which  the  rays  divei^  and  the  plate  will  be  the  most  subject  to 
distortion.  Changing  the  plane  of  the  plates  also  influences  the 
sha{)e  of  the  shadow  cast  by  the  rays. 

In  cases  in  which  the  diagnosis  of  a  fracture  remains  in  doubt  in 
spite  of  tlie  most  careful  examination,  the  path  of  wisdom  is  to  treat 
the  patient  as  if  a  fracture  existed,  and  to  insist  on  the  continuance 
of  treatment  until  all  doubt  is  dispelled  or  until  under  normal  cir- 
cumstances a  cure  would  be  exi)ected. 

The  diagnosis  of  a  compound  fracture  is  usually  easy.  The  pre^^ 
ence  of  a  wound  in  association  with  a  fracture  should  at  once  Sivoa^^ 
suspicion ;  and  even  if  there  be  any  doubt  as  to  its  communication 
witli  the  seat  of  fracture,  prompt  precautions  sliould  be  taken  'to 
guard  against  possible  infection  of  the  wound,  and  all  careless  probing 
should  be  scrupulously  avoided. 

Treatment  op  Fractures. 

The  principles  of  treatment  to  be  observed  are,  first,  to  restore  tl:i^ 
fragments  as  nearly  as  fwssible  to  their  normal  position,  bringing  tl*^ 
ends  in  contact  as  accurately  as  possible,  and  then  retaining  them  in 
tliat  position  while  the  process  of  repair  is  going  on,  at  the  same  time 
practising  such  other  measures  as  may  be  indicated  for  the  restoration 
and  maintenance  of  normal  nutrition  in  all  the  tissues  of  the  afiPected 
part,  and  also  exercising  due  regard  to  the  general  condition  of  the 
patient. 

The  first  indication,  and  one  which  should  bo  met  as  soon  as  possi- 
ble, is  the  reduction,  or  setting,  of  the  fracture.  Before  doing  so, 
however,  all  the  a})pliances  for  dressing  it  should  be  at  hand,  so  that 
there  will  be  no  necessity  of  repeating  the  manipulations.  The 
advantages  of  early  reduction  are  that  the  i>ain  is  usually  niarketlly 
relieved  thereby,  and  it  can  be  much  more  easily  executed  before 
swelling  and  inflammatory  reaction  have  ensued,  and  with  much  less 
pain  to  the  patient.  The  bones  are  not  in  a  condition  for  the  process  of 
union  to  take  place  for  several  days  after  the  fracture,  or  even  longer, 
so  that  reduction  can  be  carried  out  at  a  later  period  ;  but  unless 
some  special  reason  exists  primary  reduction  should  be  practised. 

Reduction  is  accomplished  by  extension  and  counter-extension,  to 
overcome  the  action  of  the  muscles  producing  or  keeping  up  the 
deformity,  at  the  same  time  placing  the  part  in  such  a  position  as 
will  aid  in  relaxing  the  muscles  acting  on  the  fragments.     While  the 
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>ti  Of  his  assistant   makes  extension  on   tlie   lower  fragment,  he 
j>rat'iis«^s  manipulation,  nmking  laterul  pressure  where  needed  to 
[everc^^me  a  truDsven^  displacement*     The  muscular  spasm  whieh  is 
ill  V  present  is  generally  overcome  by  flexing  tfie  joints,  and  thus 
:  i  ng  the  muscles,  and  by  stea<Jy  tnicttoii ;  but  an  aiuesthetic  may 
re^gmred  in  some  vsxs^s.     It  is  sometimes    impossible  to  restore 
rihe  Pr-ngments,   even  temporarily,  to  their  normal  position,  as,   for 
raj<tfln<L3D,  where  the  bones  have  been  badly  crushed  or  wliere  impac- 
baf$  resulted ;  and  in  the  latter  case  it  may  Ije  extremely  in- 
jjndic^cju^i  to  attempt  it,  as,  for  instance,  in  impacted  fractures  of  the 
ck   ^>f  the  femur  in  old  (>t*rsons,  in  wliom  rednetion  would  probably 
flimi^maite  all  chances  of  obtaining  bony  union.     The  fact  that  it  is 
lihle  in  many  cases  of  simple  fracture  to  be  sure  that  accurate 
tieniof  the  fracture*!  surfaces  has  been  secureil,  and  the  freedom 
lirotn   s>uppuration  which  under  goo<l  surgical  technique  has  been  ol>- 
I  Uin^^    in  operative  wounds,  liave  worked  and  arc  still  working  a  revo- 
lution   in  oyr  ideas  of  treatment  of  simjrle  and  compound  fractures, 
MiDV  surgeons,  therefore,  at  the  present  *lay  do  not  hesitate  to  expose 
rnigtnents  in  a  simple  fnicture  when   satisfartorv  ap|»ositiou  ean- 
tW  obtained,  or  wlu^re  deformity  recurs  in  spite  of  onlinary  reten- 
^^'«  sippratus ;  and  [practise  one  of  the  several  lucthcxls  of  uniting 
^  ftagrocnts  which   will  be  descrilx*d   under  tlie   treatment  of  cnin- 
P^M  fmetures.     lender  such  circumstances  the  wounds  usually  heal 
''''idly,  &nd  onion  takes  place  promptly  and  satigfactonly,  the  evacu- 
*'i^jn  *if  IiKkmI  and  lymph  from  the  tissues  seeming  to  be  an  advantage 
'^ticr  than  otherwise, 

Tmotamif  of  certain   muscles  is  another  operation  which  has  its 

^hef^  of   usefulness    in    overcoming  the  teudeucy  to  displacement 

fiwa  muscular  s|ia.»?m,  as  in  the  case  of  Pott*s  fracture,  au<l  fi-acture  of 

tbf*  tibia  ami  Hbula,  where  di%'isiou  of  llie  tendo-AchilliH  will  exception- 

iUjr  be  of  great  assistance  in  securing  and  maintaining  reduction. 

Afker  reduction,  and  before  applying  retentive  apparatus,  it  will 
araally  be  fi»und  advantageous,  espe<'ially  when  the  fracture  is  near  a 
jCNiil,  tci  fionNHjud  the  part  with  liut  sr>aked  in  an  evaporating  lotion, 
such  as  leail-water  and  laudanum  or  lead-water  and  alcohol,  whirh 
Mpp&emiion  may  he  renewed  at  subscfpient  dressings  for  the  first  few 
da^  Tbe  ailvantages  are  diminution  in  the  pain  and  swelling  of 
tW^oft  fairt!*>  which  are  eonsefpient  on  most  fractures;  and  these  ad- 
fmotigM  more  than  counterbalance  any  softening  of  the  skin  or  other 
dkmdtmutmgrs  which  have  been  claimed  to  arise  from  their  use.  If 
tbcy  ue  umhI  for  only  a  few  days,  there  is  no  good  reason  to  believe 
ibttt  tlicrc  is  any  interference  with  union  caused  by  tlicm.  Of  course, 
wherr  there  is*  little  tendency  to  local  swelling  and  inilammatinn  the 
mt  af  iheae  sedative  applications  is  unnecessary.     If  desired,  ichthyol 
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ointment  of  a  strength  of  25  per  cent.,  spread  on  lint,  may  be  em- 
ployed as  a  substitute ;  or  the  limb  may  be  simply  enveloped  Id 
cotton. 

Apparatus  for  the  Betention  and  Immobilization  of  Fract- 
ures.— ^The  almost  universal  practice  of  surgeons  in  the  treatment  of 
fractures  is  to  immobilize  the  fragments  as  completely  as  ]X)sjjible  in 
their  normal  relations  with  each  other,  and  to  retain  this  immobiliza- 
tion until  union  of  the  bones  has  advanced  so  far  that  ordinary  uA 
of  the  limb  or  part  will  not  disturb  the  relations.     For  this  pur{K>se 
many  forms  of  splints  and  si>ecial  appliances  have  been  devised,  the 
ingenuity  of  surgeons  seeming  to  have  little  limitation  in  this  direc- 
tion.    The  methods  of  treatment  that  have  best  stood  the  test  of 
time  are  those  })ossessing  the  merits  of  simplicity  and  readiness  of 
application.     The  materials  required  for  the  treatment  of  fractures  in- 
clude splints  of  various  kinds,  bandages,  compresses,  plaster-of-Paris, 
silicate  of  potassium  or  sodium,  or  other  forms  of  fixing  material ; 
and  for  use  in  si)ecial  fractures  other  appliances,  such  as  fracture- 
boxes,  extension  apparatus,  racks  and  cradles,  fracture-beds,  etc. 

Sri.iNi's. — These  are  constructed  of  a  variety  of  materials.  The 
most  useful  and  generally  applicable  are  made  of  light  wood,  such  as 
white  pine,  willow,  or  poj^lar,  from  an  eighth  to  a  quarter  of  an  inch 
in  thickness,  and  of  various  widths  and  lengths  according  to  the  part 
to  which  tliey  are  to  l)e  applied.  Both  straight  and  angular  splints 
are  eini)h)yed,  the  latter  for  fixation  of  the  elbow  in  fractures  of 
the  upper  extremity. 

Carved  splints  of  various  shapes  arc  supplied  in  the  instrument- 
shoj)s,  but  the  main  objection  to  them  is  that  it  is  difficult  to  obtain 
one  of  the  exact  contour  of  the  part  to  which  it  is  to  be  applied.     The 

fracture-box  is  a  form  of  splint  for  treatment 
^'^*   ""^  of  fractures  of  the  lower  extremity  (Fig.  38). 

It  consists  of  a  flat  piece  of  wood  with  a  foot- 
piece  and  sides,  the  latter  hinged  and  open- 
ing outward,  and  the  foot-piece  provided 
with  slits  through  which  bandages  are  passed 

Fracture-box  with  movable        ^^  ^^^^^^^  ^,^^   f^^^^  ^^  j^        ^^Cn  it  is  applicil 

a  pillow  is  placed  on  it,  the  foot  and  leg 
adjusted  in  it,  and  the  foot  secured,  and  the  sides  are  then  raisetl  and 
fastened  so  as  to  give  firm  lateral  support.  A  variation  of  the 
usual  form  is  found  in  the  double-inclined  fracture-box,  which  is 
occasionally,  but  rarely,  used  in  the  treatment  of  fractures  of  the 
thigh.  Other  forms  of  splinfc*  of  special  design  are  Volkmann's 
splint,  Levis's  splint.  Bond's  splint,  etc.  Splints  may  be  made  of 
tin  or  wire  carefully  padded ;  of  pasteboard  and  felt,  which  are  cut 
into  appropriate  shapes,  and  after  softening  by  dipping  in  hot  water 
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are  carefully  padded  and  moulded  to  the  limb,  rii;ikinf;  excelletit 
splints,  Splinu  are  very  often  constructed  of  jilaster-i if- Paris,  either 
by  applying  the  ordinary  jila.ster-ot'-Pariti  bandaj^i',  whit-ii  is  allowed 
U>  hanleo  and  then  cut,  thus  forming  an  accunitely  moulded  support, 
I  or  by  8ouking  pieces  of  crinuliue  rut  int<»  the  desired  shape  in  a 
im  Ituulc  by  mixing  the  pluster  ^vith  water,  and  dieu  applying  a 
number  of  layers  to  the  part,  and  bandaging  thera  into  position  until 
dry  (Fig.  39) ;  or  the  dry  plaster  may  he  rubbed  into  the  crinoline, 

Fig,  S9. 
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FiQiterior  pluter-oM^ris  spli  tit  or  ^ttcr    (8tiimvon.  r 

iTer  by  layer,  on  a  flat  surface,  one  layer  Ireintr  su|X'rinif»osed  U])4in 
he  other  antil  a  sufficient  thickness  ig  obtained,  and  the  dressing 
theo  wrung  out  of  hot  water,  tnoid^Ied  to 
|iiirt^  and  bariilaged  in  [Kisition. 
feter-of-l'ims  may  l*e  used  to  form  a 
hinged  splint  of  value  in  treating  fractnres 
of  thi^  h*g:  two  pieces  of  muslin  are  each 
mt  into  a  shape  that  will  enclose  the  limb 
(Fig.  40),  and  after  8aj>erim posing  one 
lb<*  rither  are  stitched  together  in 
ini!c]ian  line,  A  numWr  of  layers  of 
cr]noltn>e  ar^  ctitn  little  smaller  than  each 
alf  i>f  the  muslin,  soaked  in  the  jilnster- 
rf-Pari*  cream,  and  placed  between  the 
lA%-rr^  fff  mosltn,  which  are  then  folded 
uiind  the  limb,  so  that  the  «eani  cor- 
Inipooil^  to  the  median  line  of  the  calf  of 
ihe  leg,  and  the  dressing  bandaged  in 
position.  The  hern  nets  us  a  hinge,  whirh 
rrmttj^  of  rejuly  rt^im^val  of  the  dressing 
tn^pcxrtion  of  the  limb. 
BaKDAGEH. — Tlie   ordinar)'  bandages  uged    in  the  treatment  of 


Block. rigor  tivalv/  pltuiter  epUQL 
{Siirnionj 
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fractures  are  made  of  miisliriy  and  are  of  various  widths  according  to 
the  (Nirt  to  be  drensed.     They  are  used  to  hold  splints  in  i>osition,  to 
retain  compnvses  and  extension  apparatus,  t*)  prevent  the  movement 
of  the  iMirt,  and  sometimes  to  prevent  or  overcome  muscular  spasm 
and  swelling ;  in  the  latter  case  they  constitute  what  is  known  as  the 
primary  roiter^  which  is  placed  next  the  skin,  and  is  especially  applica- 
ble to  fractures  of  the  upper  arm,  the  thigh,  and  the  knee.     Care  is 
ni»cessary  in  the  application  of  the  primary  roller,  as  swelling  follow- 
ing its  application   may  result  in  too  great  constriction  of  the  limb, 
interferen(*e  with  circulation,  and  gangrene.     For  this  reason  it  should 
not  l)e  applied  under  flat  splints,  as  in  fracture  of  the  forearm ;  aii^ 
when  appliiHl  under  any  circumstances  ciireful  watch  should  be  kej*^ 
that  it  d<K\s  not  exercise  injurious  compression.     Flannel  bandag*^^ 
are  used  :is  primary  bandages  Iwfore  the  application  of  the  plaster-o^" 
Paris  bandage,  as  their  elasticity  allows  the  application  of  the  banda^'^^ 
without  the  use  of  reverses,  which  are  liable  to  cause  creases  in  th    ^ 
skin  and  to  become  uncomfortable.     Crinoline  bandages,  the  meshe-^^ 
of  which  are  impregnated  with  plaster-of-Paris,  are  used  in  applyin^^? 
plaster  cdsts. 

CoMPRKssRS  are  uschI  to  maintain  fragments  in  |>osition  after  re-  ^^ 
(liiction,  and  also  (o  prot<»ct  prominent  portions  of  the  bone  from 
pressure  by  the  splints.     They  are  made  of  lint,  oakum,  muslin,  cot- 
ton, etc. 

Ai>iiKsivK  PLASTKRS  are  of  great  service  in  the  treatment  of 
fractures.  Th(\v  constitute  the  essential  part  of  the  dressing  itself 
ill  the  case  of  fractures  of  the  ribs.  They  are  also  used  in  the  making 
of  extcMision  ai)))aratus,  for  retaining  splints,  compresses,  etc.,  in  posi- 
tion, and  lor  eovc^ring  in  a  finisluKl  dressing  to  prevent  displacement 
of  the  l)an(lat!:(\  The  most  used  are  the  rubber  adhesive  and  the 
resin  ])last('r ;  the  latter  nnjuires  exi>osure  to  heat  before  applying. 
The  rubber  plaster  adheres  the  more  firmly  and  is  easier  to  apply ; 
but  has  the  disadvantage  of  causing  at  times  much  excoriation  of  the 
skin,  esi)ecially  in  the  tender  skin  of  (ihildren  and  in  hot  weather.  A 
plaster  known  as  zine  oxide  plaster  has  lately  been  introduced,  and 
has  the  virtues  of  the  rubber  plaster  without  being  so  liable  to  cause 
irritation.  Before  applying  adhesive  plasters  to  the  skin,  the  latter, 
if  it  contains  any  hair,  should  be  carefully  shaved  ;  and  care  should  be 
exercised  also  to  avoid  irregular  or  injurious  pressure,  or  circular  con- 
striction of  a  limb.  When  strips  of  plaster  are  used  to  hold  splints 
in  position,  the  avoidance  of  drawing  them  tightly  is  especially  to  be 
enforced,  as  the  straps,  of  course,  are  absolutely  inelastic,  and  a  very 
moderate  degree  of  swelling  may  cause  extensive  pressure-sloughs. 

Massagre  in  the  Treatment  of  Fractures. — In  place  of  the  usu- 
ally accepted  methods  of  treatment  of  fractures,  in  which  the  ideal 
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fhl  is  the  attitintnent  af  jihsoliitt^  fixnttoti  of  tho  fragments,  n^w- 

raJIy  t»I»taiiKHj  hy  the  al»oiilic»n  of  fiinctioM   *Iuriiig  the  process  of  it»- 

[{Atr,  another  iiiethi.xJ  of  trciitiiipnt  has  in  rmiit  yviir^  nttrm-trd  consid- 

[cnble  atlmtion^  viz.,  tri'atiiieiit  l»y  massui^c     Massage  I  ins  hmg  l>et^n 

Ufte<l  in  the  hu»»  »tagc>.s  of  fmctiire,  in  combination  with  tlxfd  dressings, 

ran*!  bai^   slwulily  grown   lo  fa%*or.     In  tlic^  mcthinl   tinder  disenssion, 

hnwevtTj  retention  a(>|mratus  i.s  dispensed  with  altogether  hy  sonio 

of  it»  mri^t  enthnsiastie  adv«K!ate^,  or  nsed  (»nly  when  tliere  is  rnarkcid 

tftwleinry  to  dis|ilaeenient  of  fragments.     Tluis,   in   fracture  *^f  the 

<^vicle  the  arm  is  .snp(M>rt<^l  hy  a  sling  l>etween  tlie  miuiffH.     The 

"^^^f  tnaaaagc  is  begun  immediately  after  the  injtiry,  the  limb  being 


Vui,  41, 


Fig.  42. 


3. 


1*1  medul-  Ftiu'lurf:'  Innlt-<1  Miih  deronii* 

•    /',  p«Tt'  ity     UftUus     luxurlftris),     <Tlll- 


^rbeldbyiin  as^^istant,  who  keeps  np  extension,  or  laid  upon  a 
^  *  "^"^fT-  ^^^^'  man»|>nlations  are  tlireeted  in  tlie  eoin*se  of  tlie  nins- 
^■^f  fibres  and  blood-currcDtj*,  and  to  the  neighboring  joints  as  well ; 
^w*t  t»,»  j^frstt  prc'ssure  is  made  over  the  seat  of  fnietnre,  The  trent- 
R®J*^t  i?«  carried  ont  for  frrmi  fifteen  to  twmty  nnmites  daily.  The 
^HP^iatiifPC^i  claime<i  by  it<*  advotTiiteti  for  this  inethml  are  acceleration 
^^^  ^fsBng,  a%"oidanoe  of  nmseidar  atrophy  and  ankylosis,  and  dinn- 
^'^^  nf  |Hiiti>     Ai*  an  exelnsive   mellnxl  i>f  treatment,    the  use  of 
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Repair  of  Fractures. — Aftor  fracture  the  space  between  the  ends 
oi  the  fragment*  is  filled  with  blood-<4ot  and  serum ;  into  this  the 
cells  fnmi  the  jK.Tiosteum,  the  soft  parts,  and  the  bone  migrate.    It 
is  usual  to  s|>eak  of  the  callus  by  which  union  takes  place  as  consist- 
ing of  tiiree  j)ortions — the  external,  the  intermediary,  and  the  internal 
callus.     The  external  callus  is  formed  mainly  from  the  periosteum, 
the  internal  fnmi  the  medulla.     The  bone  itself  also  contributes. 
The  internuHliary  callus  is  derived  from    both   sources.     The  tiM 
tissue  fonmnl  is  called  the  osteoid  substance,  and  in  it  are  imbedded 
the  cells  or  osteoblasts  which  have  wandered  out  from  the  periosteum 
and  l)one.     Hyaline  cjirtilage  is  also  produced.     Later,  lime-salts  are 
<lej)osite<l,  and  Haversian  ciinals  apixnir,  and  the  callus  becomes  con- 
verter] into  siK>ngy  bone,  in  which  the  dei)osition  of  bone-tissue  bv 
the  osteoblasts  continues  until  the  ends  of  the  bone  are  united  by  a 
fusiform  swelling  (Fig.  41).     The  outer  layer  of  provisional  callus  is 
largely  absorlxMl,  an<l  the  smaller  or  <lefinitive  callus,  mainly  formed 
from  the  medullary  substance,  remains.    Later  the  callus  is  converted 
into  true  bone  continuous  with  the  original,  and  the  medullary  canal 
is  restored.     The  union  by  callus  is  firm  and  complete  in  from  three 
weeks  to  three  months,  but  the  process  of  conversion  into  true  bone 
goes  on  for  a  year  or  more.     Repair  may  take  place  in  cases  in  whiVh 
th(T(»  are  great  overlapping  and  displacement  of  the  fragments,  ami 
in  such  cases  the  medullary  canal  is  more  or  less  completely  restored 
(Fig.  42). 

Fractures  op  Special  Bones. 

Fractures  of  the  Nose. — These  include  fractures  of  the  nasa^ 
bones,  of  the  septum,  an<l  of  the  nasal  pro  esses  of  the  frontal  boti^ 
and  superior  maxillic.     The  fracture  is  commonly  comminuted,  an* ^ 
situated  near  th(»  lower  border  of  the  nasal  bones,  both  of  which  a^^ 
usually  involved.     The  common  cause  is  direct  violence.     The  cril.^^ 
riforin  plate  of  the  ethmoid  may  Ik?  involved,  and  by  the  same  injur^^ 
<»th(U'  bones  of  the  skull  fractured.     The  nasal  cartilages  are  not  in-^ 
frecpiently  torn   loose  or  broken.     The  fracture  may  be  compounc^ 
through  laceration  either  of  the  skin  or  mucous  membrane. 

The  deformity  consists  either  in  lateral  displacement,  de])ression, 
or  a  combination  of  the  two.  There  is  often  much  swelling  of  the 
soft  tissues,  which  may  mask  the  deformity.  The  septum  is  often 
subje(»t  to  deviation  and  injury,  as  can  be  determined  by  inspection 
and  exploration  of  the  nares.  Other  symptoms  are  mobility,  crepitus, 
epistaxis,  and  emphysema.  Mobility  is  detecteil  by  grasping  the  nose 
firmly  and  making  lateral  pressure.  Crepitus  may  be  elicited  by  the 
same  manoeuvre.  Hemorrhage  is  often  free,  usually  subsiding  soon, 
but  occasionally  returning  at  intervals,  and  proving  very  obstinate. 
Emphysema  is  usually  due  to  attempts  at  blowing  the  nose  when  the 
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mucous  membratie  and  periosteum  lire  torn,  and  extends  to  the  eye- 
lick  and  face.  The  air  is  absorbed  later  and  ciUises  no  serious  ttymp- 
toons.  If  the  fracture  be  eonijM)un*l  and  suppuration  occurs,  there 
may  \w  necnisis  of  the  bones  and  cartilages.  Hieuiatijnia  of  the 
aepltiin  is  a  not  infrrquent  eomph'cation* 

Tkiutmf:>'T* — ^Carefnl    attempts    shook)    Ik?    niadf   at   thorough 
redttction  aj?;  sikui  as  the  fracture   is  rei'ognized.     Union  takes  place 
%*cry  rapidly,  and  reduetion  soon  beeouies  inipossilde.     As  the  manipu- 
lations   are  often    [xiinfid,    etlicriziition    may  l>e    ralltd  i\\r^  or  the 
liiue<ius  tuembraue  of  tlie  nares   may  be  ciicainiifeih     Keditctiou   is 
aceotDpIished  by  nianipulatiou  from  without,  in  some  cases,  especi- 
ally when  difpressiofi  exists,  snp|j1eiiiented  by  pressure  from  witliin 
by  a  strong  director  wrap|>ed  with  ct»tton,  and  small  ennuj^jh  to  be 
ii]Eserte*d  lietweeu  the  nasal  bones  and  the  septum.     The  latter  shriuld 
be  straightened  if  brokt'ii  *)r  dishK*ated   to  one  side,     Often  then*  is 
DO  lemleury  to  return  of  def<»rmity,  and   nothing;  is  nicded  in   the 
aliape  of  dn\ssiug  except  a  prulective  one.     When  there  is  deviation 
of  the  septum  or  depression,  the  fnigmeuts  niii.'^t  he  supported   after- 
wanl  until  union  takes  ]ihic*e.     This   is  accMmpli^bed  by  packing  the 
rt-s  with  g!iuze  striji^,  anaiiitl  pieces  of  catheter  inst-rted  on  either 
siiIp.  by  theemplmnjetit  of  steel  pins  as  snggrsted  by  Roberts  (Fig.  43), 
or  by  the  usi«  of  the  Asli  tubes.     If  these  do 
not  answer,  a  steel  pin  may  l>e  used  to  transfix 
lh<*  nose,  and  thus  huld  the  fnigmeuts  lu  posi- 
tion, a  strip  of  adhe.'^ive  plaster  Ix'ing  placed 
over  the  bridgi*  of  the  nose  and  the  ends  of 
the  pin,    to   prtKlui*  further   fixation.      For 
lateral  deviatinu   the*  simplest  device  consists 
of  a  »mall  roll  of  lint  on  the  side  of  the  nose, 
held  in  position  by  stri|is   of   plaster.     This     KobcTta^mrthodof  jiinuing 
IS  oAen    unsatisfactory  if  there   is  a  strong  im*A!  jiei»turo. 

enry  to  return  of  the  deformity,  and  ingenious  devices  have 
been  rr^jrti*<l  to  to  keep  up  a  constant  Iat<*nil  pR'ssiire.  The  simplest 
ba  tin  splint  with  a  wi<le  Iwise,  which  is  si-enred  to  I  lie  ffux^head  by 
bandage,  and  from  thif^  a  gntterdike  pn^jeetifm  which  fits  over  the 
kridge  of  llie  nose.  Cobb's  and  t\><iHdge's  splints  are  more  compti- 
led,  and  then*fore  less  frcr]neutly  available.  Several  strips  of 
ine  secure*!  to  the  c-heek  and  m>se  by  ctOlodion  may  l>e  used  to 
con^^  a  lateral  deviation  of  the  nose.  Whatever  form  of  treat- 
t  lie  usi*d,  the  nasal  jMissiiges  should  Ik*  k<»pt  clean  by  the  use  of 
itk«eptic  douches  if  there  be  any  tendency  to  infection. 
(hmfiottnd  Frnetnref. — If  the  fracture  is  coni|>ouud  through  the 
Si  fJionld  be  treated  antiseptically,  detached  fnigmeuts  remove<l, 
tborottgh  reposition  practised.     If  the  mucous  membrane  is  torn, 
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itifieptic  douches  vnW  he  recjuireti     Abscsessee  may  require  opening, 
ainl  m^crciTicil  rmgiuciit;^  will  call  for  removal. 

F\>r  the  «nl<lle*lKiek  twsv  left  after  there  has  Ijeeii  great  depres^mo 
which  haa  not  beiii  correckHl^  Weir  utid  others  have  ini^erted  urtitiiial 
titt))()«irt.%  such  a»  ^plint^  of  aluminium,  guttii-i>ea^hn,  or  celluloiJ, 
either  under  the  «kiii  or  iiii^iile  tlie  nostril,  by  which  the  ooutour^jf 
the  no*M*  is  ethH»tively  restored. 

Fracture  of  the  Superior  Maxilla,— Tin?  botly  of  the  superior 
max il III  is  iH*Mom    fnieiuivd,  Imt   its  |inKTsse<  are  more  fret|Uejiilv 
broken,  and  always  as  a  result  of  direet  violeuce,  and  the  iieighbor-^^ 
iii|r  honc*s  of  the  face  arc  often  injured  at  the    same  time.    Tb^H 
alvcndar  prcx*e^*i  may  be  broken  off  alone  or  in  combination  with  tb^" 
pahital  priK^ss  and  the  pteiygoiik.     The  nasal  process  U  often  m^ 
volved  in  fracturcj^  of  the  nose?.     Ca^c*^  have  been  reported  in  whicl* 
tiie  two  bones  gi*|i€inited  in  the  mctlian  line,  in  whieb  tlie  fissures  cor — 
resj>onde<l  to  the  bounds  of  the  inlermMxilliiry  bono,  and,  finally^  in 
which  the  whole  maxilhi  was  forcnbly  driven  Imekward  on  one  or  butli 
sidcH.     All  of  I  lie  fVaetures  of  this  bone  aiv,  from  the  nature  of  tlic 
injury,  liable  t*>  be  extensively  e*Mnniinnted,  and  may  \w  com]>lieiUtd 
by  fnit*tin'e  oftlu'  U-ise  of  the  skuIU     Otlier  rom plications  w^hteh  may 
arise  are  empiiyseinii  ful lowing  t^nieture  of  the  nasid  pro<*e?is,  obstruc- 
tion of  the  laehrynisd  duet,  injury   of  the  infra-orbital   nerve  in  its 
pa^Hjigc  tlm>ngh  the  bone,  ;ind  hemorrhage ;  necrosis  may  take  place 
:ift<'r  gn*at  eoniniinution,  Ijut  extenf^ive  necrosis  is  uncommon, 
Iragments  retaining  their  vitality  to  a  marked  degree. 

D1AGXO6IS. — -This  is  easily  made  by  inspection  and  jxdpation  from 
without  and  from  within  tlie  month. 

Treatment. — liednetion  should  l»e  earefully  institute*!.    All  k»ose 

fragments  should  be  respected,  unless 
P*tj.  44.  alisolntely   detached,  as    they    usually 

retain  their  vitalitv.     After  induction 


Fig.  45. 


ace 


nrf9«fiiK  Tor  friU'lurr  ol  llir  ii|i|M'r  Jnw, 


Ountihig'K  iniiTflotiittil  splint 


the  lower  jaw  should  be  bouml  firmly  against  tlie  up|>er  by  a  Barton 
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^w-  Gibeoti  lKiu<i2ig€*  (Fig.  44)^  to  act  an  a  apliut.     If  tlie  ulwn^lar 

Pfo«.'!<?ss  be   brtiken,  tlii*   k'ctli   riiuy  be  wired  tiigt'th^r  mi  eitliur  sido 

**f  the  fracture,  or,  wlucli  if^  pnjluUily  pivftTaitle,  aii  interdental  splint 

^^•ulileil  over  the  teeth^and  iij^ed  to  hokl  the  fmiiiiH'iUs  in  apfKKsition 

*.Vig,  45 1,  the  lower  jaw  Ix-initr  lield  against  it  bv  a  l>andaij::rs     Inter- 

<V^ntal  9{>lint8  of  a  j^tisfactory  nature  are  8onietiint*s  made  by  cutting 

^Tixivcs  ID  piect^  of  cork,  to  eorn^r^jMind  to  the  upiw^r  and  Inwer  !iues 

^rf  teeth,  and  after  im^jertiny:   theiu   in   the   njuuth   bintlin^^  the  jaws 

t^Jgt^tber  iijKjn  ihera.     The  fracture  should  be  iuspeeted  every  twi>  or 

tljncetlaysat  finst.     Whatever  means  of  (ixatiun  beern(*h»yed»  a  liqnicl 

'*r  i^ioi-lii|md  diet  will   be  ealled    for,  and  the  nuMilh  sht>nld  be  kept 

c^/esan  by  anti^Hcptic  washe.*^.     Tnioii   takes  phiee  in  fniui  four  to  >ix 

J^racture    of    the    Inferior   Maatilla.— This    is    the    re.sult    oi' 

rf/r^ect  viidenee  to  tlie  side  or  pHUt  of  the  ehiu,  most  eoiuniouly  the 

iirt<.'r,  as  a  n*8ult  of  kieks,  blow.^,  ur   falls.     A  iMUiirui  of  tlieuKeolus 

^  «^<XTii.Hi«iiuilly  broken  otf  in   attempts  at   extraetion  of  teelli.     The 

fim<?turp  may  l>e  in  tlie  body  of  the  jaw  (Fig.  4ti),  th(^  alvec^his,  the 

inffxitt^,  the  cH^rouoid  prm'^'8S»i>r  the  eondyhiid 

procMiH*.     Fnu'Uire  of  the  hotly  id"  the  jaw  i- 

«»ioii,  tlie  other  fornix  mnch   nirer.     Thf 

t      eumiuou    seat    of    fraeture    is    in    the 

«it*M*i<^j»  portion  and  at  the  median  line.    The 

fmottifie   19   not   infre<jnently    multiple,  but 

^■«i<*nj  comminutiHl.      It  i.s  very  often  eoin- 

ptitixi^^  thn»ngh    laeeration    of   the    uineuus 

m^txil^ja,!^^  ami  d4mjetimes  externally. 

^ViiiTOMS. — The«ie  are  j>ain,  inalnlity  to 

"^      the    jaw,   deformity,    mubiliiy,    and 

^^H^ttjii.     Ijcu'sdized   pain  and  t<"nderriess  on 

^^^^^ti  and  palpation  may  be  tlie  eliief  sviujk- 

■^  in  fraeiurf^  of  the  nunns  and  r^iudyhml  proeess.     M«»V)ility  and 

^'^Pitiiii  are  elicited  by  mauipulatiu^^  tlie  fragment!*  with   the  lingers 

^"^*T*ingthe  bcnly  nf  the  jaw.     Deformity  eonsists  in  irregularity  of 

•^1^'fita!    Iw^rrhT,   overlapf»ing  of  the    fragments,   aud,   in    ease  oC 
fmot 


Fnu-lure  of  Iuwlt  jaw  behhid 
the  Ueth,    ^siimsiiu.) 


U  n>ri  of  the  eondyhiid  pnjcese,  deviation  of  the  eliiu  to  the  afleeted 


tht-  r^ 


In  fmeture  i»f  the  raiiius   the  (h^fitrmity  is  not  ediispiennns,  as 


S'agtnenth  are  surrounded  by  tlie  masseter  and  internal  pterygoid 
-^*^^l««.     In  fraelures  of  tlic  condyles,  in   addition   to  deviation  of 
^\'^liili   tr»  that   side,  the  e»nidyle  enn   be  f<  It   ti»  remain    motinnless 
***^  ihr  jaw  is  inovcil,  and  iim  be   pushed   forward  into  the  zygo- 
^^^  foHHa.     There  are  hNuilizHJ  pain  mo  movement,  and  crepitus. 
f'-Uing  of  the  tif^sues  of  the  faee  fre^piently  aeeMnijKudes   fraeinre 
^*ve  jaw*      Suppunition    tmd    neemsi-^  are   nnt    intViMjiieiit    seijuehe, 
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fi>r    fiactiin.'     or    the     rilM. 
JI:innlti>n.) 


plaster.  Either  rublxT  or  n^iii  plaster  may  be  iisctl,  and  the 
^tri]>s  t^hoiiKl  Ih'  two  and  one-half  iiiehcs  wide,  aud  ioii<:  enough  to 
(*xteiid  a  little  Ik'VoiuI  the  median  line  of  the  back  anil  front  of  the 
(*hest.  In  their  application  the  {Kitient  :!:tands  or  .sits,  and  the  ^^nrgcnm, 
standing  to  one  .side,  fixes  the  end  of  the  tirst  strip  on  the  back,  at 
tlu'  lev<'l  of  the  lowermost  rib,  and  brin;:s  it  tightly  around  the  chc<t, 
while  the  |Kitient  exhales.  This  pn>eedure  is  rejK*ated,  the  strijw  of 
plaster  ascending,  and  each  one  overlapping  one-third  of  the  prw^nl- 
ing,  until  the  axilla  is  reached  (Fig.  50).  The 
chest  on  the  injured  side  is  thus  tixe<l  in  the 
posititm  of  contraction,  and  the  pain  is  iL<uallv 
immtHliately  relieviil.  The  jjatient  will,  how- 
ever, usually  be  more  comfortable  in  the  sit- 
ting position  for  the  tiivit  few  days.  The 
.strapping  can  be  removt^l  at  intervals  when 
it  becomes  h>osi*ned,  and  di.siK'nsed  withal  the 
end  of  thnK?  or  four  weeks,  when  union  will 
l)e  firm.  Complications  such  as  emphysema, 
pneumothorax,  and  haemothorax  will  demand 
appropriate  treatment.  Emphysc^ma  usually 
passes  off  spontaneotisly.  Collections  of  either  air  or  bloml  in  the 
(hot   may  deman<l  aspiration. 

Fracture  of  the  Costal  Cartilagres. — This  is  a  rare  injur}'.  It 
may  be  due  to  either  direct  or  indirect  violence,  or  to  muscular  action. 
Tlie  cartilages  of  the  seventh  and  eighth  ribs  are  the  ones  most  fn»- 
<|n('ntly  injured,  and  the  line  of  fracture  is  usually  vertical  and  as>o- 
<iat(Ml  with  overlapping.  It  has  been  met  with  in  both  young  and 
<»1<K  IxMug  probably  commonest  in  the  latter. 

Symptoms. — These  are  pain,  a  prjminence  at  the  site  of  fracture, 
and  perhaps  soft  crepitus  and  mobility. 

PuociNosis. — This  is  gtHnl,  union  taking  place  by  bony  cjillos. 
TuEATMENT. — This  is  the  .same  as  that  for  fnicture  of  the  ribs. 
Fracture  of  the  Sternum. — Fracture  of  the  sternum  is  rare, 
owing  to  its  elastic  attachments.  It  occurs  as  a  result  of  direct  or 
indirec^t  violence,  as  from  blows  and  falls,  and  from  overextension  or 
overflexion  of  the  body  ;  also  from  mu.scnlar  action,  as  straining  in 
parturition  and  in  lifting  heavy  objects.  The  fracture  may  be  trans- 
verse, obli(jue,  or  longitudinal,  the  former  being  the  common  variety ; 
and  may  involve  any  portion  of  the  bone,  the  manubrium,  gladiolus, 
or  xiphoid  (Fig.  51).  In.stead  of  a  fracture,  it  may  really  be  of  the 
nature  of  a  diastasis,  the  separation  taking  place  at  one  of  the 
lines  of  junction  of  the  three  portions  of  which  the  bone  is  com- 
posted, and  the  ossification  of  whi(»h  may  be  incomplete.  The 
deformity  usually  consii^^s   in    overlapping   of  the  \ipper   or   h>wer 
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Viu,  51, 


^fragntrnt ;  the  funiier  when  the  iiijurv  is  due  to  extreme  fiexiim 
rf  ihe  Lhk1j%  the  latler  when  it  is  caused  by  hy()ere,\teo;5iun.  There 
Ik*  clfpresi^itiii  instead  of  overlM|ij)ii»g,  The 
tore  is  not  infrequently  eoniplieatetl  by  injury 
to  other  i»one><,  as*  the  ribs  and  vertebnej  and  the 
[lung,  heart,  <»r  [jerieardiuni  may  ali^o  be  iujunHh 
SYilll'OMs. — These  are  hx*alized  pain,  which  is 
like  \luil  aecompauyi ng  fracture  uf  the  ribs,  being 
lOcreaMi'd  by  deep  respiration,  pressure,  eonghiug, 
niovementji.  Defornjity  will  prohality  be 
eiit,  and  njol/ility  and  crepitus  can  sometimes 
lie  elicited.  In  several  eases  dia^tiis^is  of  the 
xiplioid  cartilage,  with  depression,  hns  been  at- 
^  tended  by  |R»rsiii.tent  vomiting,  only  relieved  by 
[domlion  iif  tin*  cartilage.  Heujorriiage  may  be 
{It ;  antl  if  blcMxl  collects  in  the  anterior 
inum  it  may  cause  alarming  Hyniptonis 
mtiil  deulh.  In  the  later  stages  abscess  and 
k  tieeroe^i?^  may  be  prt'-^vnt,  the  abscc-s  nsnally 
H  iviinltng  to  either  side  of  (he  sternum  or  at  tlir 
H  xiphoid  cartilage.  Depression  of  the  fragments 
It  urith  injnr\-  to  thi'  Inng  is  at*coniiKtnied  by 
flrfspocni,   hufrnciptysis  and  empliysema. 

Tbeatmext, — ItfMlnction  of  defornnty  should 

iple«l  if  present,  and  the  most  sati>fael<»ry 

__^      i«t  bv  *»verexten>ion  oi' the   head  and   shuuhlers,  thus  exerting 

I  tmctitin  oD  tlie  np|.)er  fragment,  in  eotuhinatinn  with  direct  pressure 

and    manipulafi<»n    of    the    overriding 
F»<*«  ^2*  fragment.     If  tnisucees>fnl,  and  if  the 

C[^"^^^^^B|     symptoms  of   pressure  eontinne,  o[K?r- 
^^^     ative  interference  is  warninted,  au<l  con- 
■     sists  in   incision,  elevation   u\*  the    de- 
g     1     pressed    fragment,  and    wiring   of  the 
M      I     fragments  if  necessary.     After   redne- 
^L  tion  of  fractures  of  the  sternum  a  ci»m- 

^K        press  should  be  placed  f^ver   the   seat 
^^       ^^k      of  fracture,  and  the  anterior  ]Hirtion  of 
^^^"^^^^     tijc  chest    covennl  by    atllu^ive    stri]is, 
applied  from  l>elow  upward  and  extend- 
ing to  tl»c    mttl -axillary  line   on  eacli 
dressing  must  l>e  worn  for  four  weeks,  h 


Transverse  fiuciurc 
of   Uie    body   of    the 


Jldbcslf  rp7«»t«>r  «lr*«tnjc  for  fracture 
of  the  ttt-munt. 


lide  (Fig.  52), 
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tion  between  the  upper  extremity  aiul  the  trunk,  and  is  thus  ex- 
posed to  indirect  violence  from  fulls  u]>on  the  arm  or  shoulder,  the 
force  Iwing  transmitted  to  it.  It  is  most  frequently  broken  in  child- 
hood, the  fracture  often  being  incomplete ;  but  fracture  in  adults  is 
also  freciuently  met  with.  The  seat  of  fracture  may  be  in  the 
outer,  middle,  or  inner  third.  Fracture  of  the  middle  thinl  { Fig.  53) 
is  the  commonest,  and  of  the  inner  third  the  rarest,  variety.  The 
usual  cause  is  indirect  violence  from  falls  upon  the  hand,  arm,  or 
shoulder.     Crushing  force  applied    to  the  upper  part  of  the  che^t 

Fig.  53. 


Oblique  fracture  of  the  flavicle.    (Stiiusoii.; 

may  pnxluce  it.  Much  less  common  are  the  cases  due  to  direcfc^ 
violence,  as  a  blow,  and  to  muscular  action,  such  as  striking,  liftini^s 
heavy  weights,  or  making  other  violent  muscular  efforts.  Gurl  ^ 
has  collected  twenty  cases  due  to  muscular  action,  to  which  Piatr  - 
has  added  seven  others.  The  line  of  fracture  is  usually  oblique!"^ 
adults  and  transverse  in  children.  In  the  outer  third  the  tranj?vcri=-  * 
variety  is  most  fre<|uent.  Fractures  of  the  outer  third  appear  ofte  ^t 
to  escape  recognition.  The  fracture  is  rarely  multiple  or  bilateral 
l)ihitcral  fracture  has  occurred  in  infants  during  birth. 

Symptoms. — The  symptoms  of  this  injury  are  very  striking  i  ^^^ 
adults,  but  may   l)c  <]uit<»   inconspicuous  in  children,  and  are  ofte:^'* 
overlooked  at   tiiis  age.      In  complete  fracture  of  the  middle  thir*  • 
the  usual  variety,  the  deformity  is  very  marked.     The  weight  of  th^^ 
upper  extremity  carries  the  outer  fragment  downward,  the  shoulde^^ 
dropping,  of  course,  with  it,  the  displacement  being  increased  by  thc^^ 
action  of  the  serratus  mngnus,  latissimus  dorsi,  and  j^ectoralis  majoi 
and  minor  muscles;  by  the  action  of  the  i)ectoralis  muscles  the  arm 
is  drawn  forward  and  inward,  causing  the  outer  fragment  to  tmder- 
ride   the    inner   one.     The    inner   fragment  in    oblique  fractures  is 
simultaneously  drawn   upward  by  the  action  of  the   sterno-<'leido- 
mastoid  (Fig.  54).     The  patient  supports  the  injured  member  by  its 
fellow,  and,  unaided,  cannot  carry  it  to  his  head  nor  to  the  opposite 
shoulder.     Fractures  of  the  outer  third  are  not  usually  attended  with 
much  deformity,  especially   if  the  fracture  be  in  the  limits  of  the 
coraco-clavicular  ligaments ;  when  present,  it  is  tisually  an  angular 
displacement  backward.     In  frac^tures  of  the  inner  third,  which  are 


^fefy  rHi^,  the  displacement  may  Ix-  in  various  (lir<'etiuii>,  the  mtt:>t 
eutntnon  being  downwarti  disiilur-enit^iit  of  tlje  inner  vml  of  the  outer 
fragment  f»r  of  hoth  fnit^inents.  Bei?itlrs  the  ehametmstie  attitude 
and  dt'fonnity,  pain  and  liw^alized  tenderness  are  pre^'ii^nt,  witli  erepittm 
when  the  arm  is  lifted  and  the  ends  of  the  bone  brought  into  contact. 


Fig.  64. 


1 


\ 


lot  inner  And  outer  fngmcnU  iti  fr&ciun:  of  the  cluvirle,    < Dennis,) 

'^       ehildren,  as  has  been  remarked,  the  symptoms  are  often  verv 

«*''J?'litand  n»i>leadin|r.      After  a  slight  fall  tlie  eliild  will  ery  if  lifted 

'"^      it.Hurm  pidled  upon,  and   examination  slionid  always  he  directed 

^  tifceckviele  in  sueh  cases.     Initialized   tendernes?;  and,  after  a  few 

^'^J'ss^  a  swelling  at   one  p«»int»  with  little  or  no  defurniity,  are  often 

,      tiJ^^  0p]y  a(lditii»nal  symptoms, 

^1         KXmpttrtUwrm  ocenrring  in    simple  fractures  of   ilie  elaviele  are 

^■■K^,    Tlie  brachial   [>lexns  an*l   subelavinn   vessels  may  Vie  injured 

H^P*  the  i^harp  ends  of  the  fragments*  and  thel>niehi:d  plexus  niny  he 

uivolvdd  in   the  callus.     The  internal   jngnlar   vein    has  also  beeti 

ttlJtifH.     fhmpftund/racfuir^  of  the  elaviele  are  nirely  observed. 

pROCiNOf^lh. — Fractures  of  the  elavieh'   unite  promptly,  and  ex- 

imfiWrif  non-union  in  this  fracture  are  extremely  rare.     Repair  of 

I  !*•'  with* Mil  deformity  is  also  a  very  rare  «K*eurrence;  there  is 

I  lie  t^hortenin|x»  with  more  or  less  angular  ileformity,  fijHow- 

iJ-j     I-*,    of  oblic|ue   fracture   of  the    elaviele;  but,   although    tfie 

i^'' rTiiity  may  lie  marked,  the  functional   restilt  is  generally  very 

TmuTMKNT, — In  the  tn^atment  of  fracture  of  the  elaviele  the 
pfiiiei|ial  tndiration  is  to  carry  the  shoulder  upward,  outward,  an<l 
bidcwanl — that  is^  to  restore  it  to  its  normal  |>ositiiin,  and  thus  bring 
tbt  irminial  fragment,  ilu*  one  prineipally  displacctl,  to  its  proper 
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plaiH*.  Although  this  may  be  easily  accomplished  by  manipulatioo, 
gri^at  ditticulty  is  ex]K^rieiKred  in  keeping  the  shoulder  in  this  {Miditiou, 
for  the  unsup|>orted  weight  of  the  shoulder  tends  to  cause  a  repnh 
duet  ion  of  the  deformity. 

The  movement  of  the  scapula  is  an  important  factor  in  the  |)n>- 
<Iu<*tion  of  deformity  after  fracture  of  the  clavicle,  and  any  dre.'?sing 
which  <loes  not  secure  fixation  of  this  bone  cannot  fulfil  the  indica- 
tions in  treatment. 

Treatment  in  the  Recumbent  Podure. — By  this  method  of  treatment 
excellent  n'sults  maybe  obtained  with  the  least  amount  of  deformity ; 
but  the  ]M)sition  is  irksome,  and  many  |)atients  will  not  submit  to  i^- 
The  pati(»nt  shouhl  be  placed  upon  a  firm  mattress,  and  tlie  hea^* 
placed  on  a  low  pillow,  with  the  chin  slightly  depressed,  so  as   ^^-^ 
relax  the*  stcTuo-cleido-mastoid  muscle  and  relieve  the  tension  u\H^  ^^ 
the    sternal  fragment  of   the  clavicle.     A  folded    towel    should   ^-^^ 
phuH'd  in  the  axilla,    to  protect  the  surface  of  the  arm  and   eh(^  ^^^ 
from  excoriation,  and  the  arm  and  forearm  on  the  injured  side  shou  '^^ 
be  Hexed  and  pla<'(»(l  across  the  chest,  so  that  the  fingers  of  the  ar -^^ 
of  the  injured  side  will  touch  the  op|K)site  shoulder.     In  this  })os5=^-^ 
tion  the  inferior  angle  of  the  scapula  moves  forw^ard  and  the  suj)^-^ 
rior  angle  baekwanl,  the  weight  of  the  body  uiK)n  the  lower  ang^^*'^ 

keeping  it  in  this  position.     The  arm  sh<mld  be  scK^ured  in  pla(*e  h ,"* 

broad  strips  of  adhesive  plaster  or  by  a  few  turns  of  a  roller  biindagt  -^ 
It  is  n^narkabh*  in  eases  of  fracture  of  the  clavicle  with  grea  ^ 
<leforinity  how  the  parts  assume  their  normal  position  if  the  patien 
is  plaecil  in  tlu»  recuinlH^nt  posture  with  the  arm  in  the  position  jns^^ 
deserilnd.  Alter  the  patient  has  remained  two  or  three  weeks  at  resl^^ 
in  this  position  nnion  is  generally  vsuffieiently  firm  to  allow  him  to^^ 
get  out  of  ImmI  and  Im^  about  with  the  arm  bound  to  the  side  and  the  ^ 
forearm  carried  in  a  sling  or  with  a  Velpeau  bandage  applied. 

Trrafincnf  in  flic  hWct  Ponture, — In  treating  a  fracture  of  the 
clavicle  in  this  posture  \\\v  reduction  of  the  deformity  in  the  fractured 
bone  is  acconiplishcMl  hy  carrying  the  shoulder  upwanl,  outward,  and 
backward  ;  but  great  ditlic^ilty  is  experienced  with  any  form  of 
dressing  in  keeping  the  shoulder  from  dropping  and  the  scapula  from 
rotating,  producing  nnuirrenee  of  the  deformity. 

Temponivji  I)irAHUi(j  for  Fracture  of  the  Clavicle, — This  may  he 
accomplished  by  the  application  of  a  four-tailed  bandage,  made  from 
a  piec»e  of  muslin  two  yards  in  length  and  fourteen  inches  in  width. 
A  hole  is  cut  in  the  centre,  about  four  inches  from  its  margin,  to 
receive  the  point  of  the  elbow ;  the  bandage  is  then  split  into  four 
tails  in  the  line  of  the  hole  and  to  within  six  inches  of  it.  The  body 
of  the  bandage  should  be  applied  so  that  the  point  of  the  elbow 
rests  in  the  hole,  and,  a  folded  towel  being  placed  in  the  axillaj  the 
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should  be  carried,  one  anteriorly,  tlie  other  posteriorly, 
tlje  chest  iind  back  to  the  neck  on  the  side  opposite 
lure,  and  secured  ;  the  remaining  tails  are  next  eiirricd 
1  the  lower  part  of  ttie  chei^t  and  seeiired,  so  as  to  fix  the  arm 
ride  of  the  body.  In  the  temporary  dres^^ing  of  fmetore  of  the 
r  the  same  mdieatiotis  may  Ik-  met  l>y  i»tilizing  the  eliitliiii|r  to 
tlie  arm  to  the  side  and  to  form  a  sling,  supporting  tlie  tlhow 
\\e  opjKisite  shoulder, 

Vfipi-au  I}r€^inff,—lihk  dres^ng  will  be  frmnd  a  most  sali<- 
I  one  ID  a   large  number  of  cases.     The  flexed  arm    carrif-d 

the  chest  draws  the  lower  ^ 

pf  the  scapula  forward  by 
I  tense  the  teres  major 
I  aiici  causes  the  acrooiial 
lit  of  the  clavicle  to  rise 
1  and  backwaixl.     The  i»osi' 

the  arm  upon  the  chest  alf^o 
keep  the  scapula  out  wanl 
L     In  dressing  a  fraetnrc* 

lavicle  in  this  i)0«ition,  the 
I  the  injured  side  should  be 
irid  bniught  aero^n  the  front 
bhe^t  PC  that  the  hand  will 
on  the  shotdder  of  the  sound 
A   fohled    towel    should    he 

Iia  the  axilhi  and  between 
I  and  side  of  the  client,  to  prevent  excoriation  of  the  skin  sur- 
[A  moflifu'd  form  of  tlie  i\ipeau  dreAsittf/  is  applied  as  follows: 
wwel  or  a  piece  of  lint  should  be  placed  in  the  axilla  and 
I  to  extend  over  the  side  and  front  of  the  chest,  and  held  in 
h  by  a  strip  of  adhesive  plaster.  The  arm  is  next  [)laeed  in 
j^ieau  position,  and  a  good-sizwl  pad  of  lint  is  applied  over 
Ipula  and  held  in  place  by  a  stri|>  of  adhesive  |>laster,  two 
half  inches  in  width  and  one  and  a  half  yards  in  length. 
pip  h  continued  downwanl  and  forward  so  as  to  pass  over  the 
f  the  elbow,  and  is  carried  diagonally  across  the  chest  to  the 
tor  of  the  o[»posite  side  and  secured,  A  hole  should  be  cut  in 
kelva  the  olecranon  process.  A  tompre*is  of  lint  is  placed 
It  of  fmctnre  and  held  in  place  by  a  strip  of  adhesive 
I  ad<liti<iual  strip  of  pht^ter  is  next  carried  over  the  spine, 
[  the  arm  and  chest,  an<l  secured  on  the  op|)osite  side  of  the 
^^^  '  r  turns  of  a  niller  bandage  are  then  |»asstil  around  the 
li'  _  the  arm,  from  l>elow  u|>ward,  until  the  arm  is  securely 

I  the  body,  and  the  dre^tng  is  finishctl  by  making  one  or  two 


Vflpena*  bflnthiyi'  fur  fiacturt  nf  ihi 
clftvtcle. 
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Fig.  5tV 


turns  of    the  tliinl   rciUer  of    Desault  (Fig.  56).     The  tirae  of  re- 
inovti]  uf  tlii^  dmnsing  and  its  reapplication  will  def»encl  upjn  the 
mmfort  of  the  [jatient  and  i\w  nmiiner  in  which  the  dres^^iiig  keep 
the   pttrt^  in    iMjsition.     As  a  rule,  in  fractures  of  the  clavidt"  the 
In\ssing  !*hould  be  removed  at  the  end  of  the  second  or  third  dav, 
the  part!*  inspected,  and   the  ^kin  sponged  with  dilute  alcohol;  the 
dn\'v-iiug^  an*  then  reapplied,  and  if  the  patient  is  eomfortalJi' au*l 
the  parts  in  good  jMj.-jilion  the  dre^ings  j^hould   be  made  at  less  tW- 
quent  intervals  until  union  is  completetl.     Union  ii^  generallv  quit' 
firm  at  the  end  of  four  or  five  Wf^eks,  and  at  tliis  time  the  dressings 

may  Ik*    removed   and    the   pJitit*"t 
allowed  to  carry  the  arm  in  a^Kng 
for  several  weeks  ;  but  he  ^houU  not 
niKlertake  any  work  requiring  f^^^' 
cible  movements  of    the  arra  uo^^ 
ei^lit  or  ten  wei»ks  have  ehipsetl  ffO*- 
the  nnreipt  of  tlie  injury. 

^yrr^H  DreAtiint/. — Thi.-?  dres^*^' 
eon^i^ts   of  tw^o   strip??   of   adhet^^ 
plju>ter  three  and  a  half  inches  w'^ 
and  two  yards  in  length.     The  t^ 
of  the  firr^t  strip  is  made  inti*  a  h"^ 
and   serurod   by  stitches,  the  hiop 
[Kissed  around  the  arm  just   beh 
the  axillary  margin,  and   the  arm 
then  dmwii  downward  and  Imekwii 
until  the  clavicular  |>ortion  of  tl 
peetoralis  major  muscle  is  jint  sufficient ly  on  the  stretch  to  overconi 
the  action  of  thi'  stenioH'leidi>-niastoid  muscle,  and  in  this  way  dni 
the  st(?rnal  fragment  of  the  clavicle  down  to  its  place.     The  strip  n^ 
plaster  it;  then   c^irricd  completely  anrtind  the  IkkIv  and  fasteur*d  nt^ 
Btitchcil    i4j  itself  on  the   hack.     Before  the  ell>ow  is  secured   by  thi 
second  strip  of  plaster  it  tihould  be  pressed  w^ell  forward  and  in  warily 
and  the  forearm  should  rest  across  the  anterior  surface  of  the  chest. 
The  second  strip   is  next  applied,  comuienciug  ujwn  the  front  of  the 
shoulder  of  the  sound  side.     From   this  jmint  it  is  carried  over  the 
top  of  the  shoulder  diagonally  across  the  back,  under  the  elbow,  and 
across    the  front  of  the   chest   to  the  point  of  starting,  where    it   is 
securtnl  (Figs.  57  and  o8),     A  slit  sbnnld  be   made  in  this  strip  to 
receive  tlic  projcc-tiug  ptjiiit  uf  the  olecranon  pro(*css. 

FniHitrc  of  the  i^hvieif  hi  ChilthriK — This  fracture  is  very  common 
in  infants  and  children,  and,  as  a  rule,  the  deformity  following  h 
inch  less  than  that  which  is  observed  hi  acbdts.  Tlie  fnicture  of 
the  bone  may  he  partial  or  complete,  and  the  line  of  fracture  trans- 


Mu^lrl, 


Miiiz  for    frarTurc 


au   or  the  inoditied   Velj)eau  dressing;  and  as  these  patients 
irticularly  apt  to  disarrange  the  dressing,  it  is  well  to  render  it 


Fi«.  57. 


Fi<i.  58. 


^f  dresHing  for  fracturi*  of  the 
iTicle.   First  strip  applied. 


Say  re's  dres.^iiig  fur  frsicture  of  ihe 
clavicle.    Second  striji  applied. 


onally  secure  hv  applying  a  few  broad  strips  of  adhe.sive  plaster 
the  turns  of  the  roller  l>andage,  the  strips  following  the  turns 
5  bandage. 

le  most  troulilesonie  eoniplioation  in  the  treatment  of  fractures 
?  clavicle  in  children  is  cjuised  by  excoriati(>n  of  the  skin  where 
urfiux;  of  the  arm  comes  in  contact  witli  the  skin  of  the  chest. 
may  l>e  guanknl  against  by  using  a  dusting-powder  and  by 
ig  a  fold  of  dr}'  lint  l)etween  the  arm  and  the  side  of  the 
The  time  reouinnl  for  union  in  fractures  of  the  clavi(?le  in 


ITA 
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moworv  with  ^^mhI  n^ulu ;  zin<]  in  <.i-'-  with  persUtent  defortuity^ 
eqiedklly  if  there  wcrv  evidenres  uf  pressure  on  the  hnirhial  phius 
it  wimld  lieadvatilHgi»c>u.s.  In  eiftm[iouiid  fnicturei*  wirio^  has  pruvcd 
inoilt  HatiHfact«»rv  in  my  experience,  and  it  should  also  be  emplowvl 
in  the  ran^  cjum^i*  i»f  min-uniun, 

M*umage, — Lucas-Chsitnpionni^re  and  others  have  reeommendd 
nmaaagf!  forfrtmi  iiftc*en  to  thirty  minutes  iLiily,  the  iinn  l>eiug  mffelr 
flttpported  in  a  jiliiig  without  uther  tixutioti  tlurin^  lite  entire  wun^ 
of  treatment.  The  massage  in  applied  to  the  (^eat  of  fmeture  ami  the 
noi^hhoriii^  joitJts  i\iu\  niiis<»les,  j^p^eial  attention  being  ^ivenlotlrc 
de1ti»id,  and  is  eonihined  with  aetive  and  |>a*^sive  movement  of  the 
shoulder-joint*  Union  with  re^tomtion  of  funetion  is  obtained,  it 
ia  as^rted,  Uf^ually  in  from  eighteen  to  twenty-five  days. 


^ 


Friujturv  of  the  body  of  tbv  scapula    (Dennis.) 

Fractures  of  the  Scapula. — The  seapuk  is  rarely  broken. 
Fractures  of  thi^  l)one,  aeeordin^  to  Stimsnn,  comprise  <inly  1  piT 
cent,  of  all  IWetun's  ;  I'iatt  oiicountere<l  five  fractures  of  the  scapula 
in  a  series  of  six  hunrlred  and  eleven  fractures  under  his  pei'sonal 
observation »  a  y^^ry  similar  ratio.  Its  exempt i(»n  frnm  injurv  is 
probably  due  to  the  fact  tluit  it  is  snrroiitidcd  and  proteetcfl  by  layers 
of  miisi'h^j  and  also  that  it  moves  freely  over  the  eliest  with  the  arm, 
and  is  tbiis  not  so  liable  as  the  chivieic  to  ft'tl  the  force  tjf  indirect  or 
tran^mitlrd  violence.      In  the  cousidcnitiun  of  tVactures  of  the  t^capula 


ire  fs  usoall)'  transvei^c  or  oblique  belrnv  the  Fpinc  (Fig.  59), 
rtare  may  be  com  tui  tin  ted  or  partiaL  Tlio  .spine  itf^elf  iimy  he 
1  a1on€^  or  a  longitiMliual  crjiiiniimited  frnotiire  may  cross  it. 
4oms. — These  are  tlri'ornuly,  nuire  or  less  rnurkeil  in  complete 
,S1k1  more  eas*ily  detectiKl  wlien  ilie  spine  or  lower  angle  is 
li  mobility  aiul  crepitus.  The  latter  symptoms  are  elieitcd 
g  the  upjier  margin  of  the  Ijtme  and  manipulating  the  lower 
nJ  angle.  Incomplete  fractures  are  diilicult  of  recognitii)n  ; 
partial  ili8;diili«y  of  tlie  arm  and  pain  itu  movement ;  nou- 


wLl 
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i. — The  deformity  shouhl  Uo  etirreeted^  and  a  cnmpresis 
over  the  s4.-apulu  so  as  to  pixn^eut  its  return.  The  scapuhi 
I  should  \ye  immohilized  by  tlie  ap|)licatifiu  of  a  Velpeau 
or  by  circnhir  iwindaging  of  the  arm  ajul  chest.  The  dress- 
inld  lie  retained  for  four  weeks. 
rrrnE  *>f  thk  CoiiAfoiD  Pk<X'Eks. — This  is  a  very  nire 

I  It  may  be  due  to  muscular  action,  to  direct  violence,  anil 
force  tninsmitted  from  the 
I  dislocsition  of  the   hitter 
to  pressure  of  the  process 
Uie  elavich*  in    fon'cd  flexion 

1^. — These  are  pain,  mobil- 
it  us,  an<l  are  obscure.    The 
may  l»e  recognized  by  pal  pa- 
le the  humerus  Is  manipulated, 
aent  Ixing  drawn  upon  by  the 
hialis  and  short  liead  of  the 
?pitU8  cjin  l)e   elicited    by 
iDGDUvre.     Union  takes  place  by  fibrous  tissue  in  the  great 


F  met  tire  of  the  coricold  prooeiB, 


k 


Skiii--rrn](1i  of  frmiiirt^  of  tljo  firrori[si*>ii  prftCC?v«  of  the  priapnla. 


with  (lio  ai'Mi,  ami  ran  hv  ]iu>he<l  u|>  into  jiliieo  and  its  raohility  deter- 
itijiuhI  l*y  niaiiipi^latioii  of  the  firm.  Thert^  is  lusually  disability  of 
the  arm  as  far  as  riiisiiig^  if  is  cnocoriied. 

Tlif  symi»toms  Imve  born  «^ou fused  with  those  of  dislocation  ;  b«t 
in  fraetnre  of  the  aernmion  \he  drforrnity  disappeiirs  on  pushing  tlie 
humerus  upward,  an<l  reappears  ininiedijitely  when  it  is  alhwved  to 
drop  ;  in  diisloeiition   the  aeromion  eaii  be  felt  i^harply  outlined,  the 
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ht*a«l  nf  till*  bniH-  is  widely  scpanitoil  fVoin  it  mihI  r:m  Im'  Irit  in  tlu' 
axilla.  an<l  tlit*  Hattiiiiii^  of  tho  shouliliT  (lisnpiunrs  tm  rr<liictioii  of 
\\\v  dir^ltK'ation  and  (lo<*s  not  rrtnrn. 

I'nioii  iisnnlly  takes  phiec  hy  fihrous  tissue,  the  function  i>ein^', 
liiiwever,  unini]»air4<l. 

Tr*nfintn(. — The  <ln'S-in^  is  the  >anie  as  f«>r  irneture  of  the  eom- 
Citid  |»nj<*<'s«^.  the  arm  hein<r  ])lae<^l  in  the  Vel|K*:iu  jHisition,  with  :i 
|Kicl  in  tile  axilla,  and  luld  l>y  a  V<'l|K>an  handap*.  The  dres>in;;s 
should  l»e  n*taine4l  fnr  four  wt^-ks. 

FBAtTrKE    OF     TIIK     SVJ'K    OF    TIIK     SrAI'ILA     AND    OK     TJIJ-: 

Gl.ex<iid  Cavity. — Fraetnn*  of  the  neek  of  the  sejijnda  is  a  v<!iv 
imre  injur}'.  The  fra<rture  may  l>e  throu^^h  the  >u|iraM-a])idai'  noteh 
briiind  the  vmutnil  |»nx*e.»^,  or  may  h  pa  rate  the  i^lenoid  <';i\ity, 
ksving  the  c^rinityiid  attaelied  to  the  -e:i]>nla  (  Ki;^.  02;.  ]'*raeliire  of 
tfe  glenoid  cavity   it^-lf  is  vory  nirely 

clinically,   altlii.uirh   then-  is  hm.h'^. 

to  believe  ttiat   it  i^  of  nr»t  infre- 
;  oecarrence.     It  may  e^Huiilieate  a 


, — TIk--*'  ar»-  a  mark*-<l  flat- 

of  the    4i«wi|iI»T.    tlie   fnjirni'fit 

CBRied  dnwnwani   liy  tlj<r   w<i'jht 

mod  OHntn* *!:••!]  "f  th-  riiii-e|i-« 

to  the  '■*>rv»:«l  pr--^ —  -aK'h  Ui*: 

is  hehiri<l    :■.,  jr^^T  j,r-.fi.::.*  ii«'«r 

>o  !••  •- — .  :;;•'?.:!:"/  •■:'  '\i*- 

^Sfl'Tr''   --  :-■.:•:-  r----.r;d 


/ 


*^    --T"  ^t-  • 
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the  tiil)«rositics.  (3)  separation  of  the  np|K*r  epiphysis,  and  (4)  of  the 
surgical  occi 

1.  Frfttiuits  oj  tin  Hi  mi  and  Aitafontirai  Xcrk  of  the  Ilniiurui^— 
hUi-nr^ipmiinr  Fracture, — Knictiirc»s  withiu  the  limits  of  the  oaji^nle 
of  llio  !*h«niUler-j«>int  iurlude  all  fnietures  of  the  hetul  uf  the  humiTu? 
ami  mt^st  of  tho^^e  in  which  ihr  liiif  of  fmcliirt*  fall?,  in  the  anatombil 
neck  (Fig.  G^i).  ThfV  uiv  uf  niiv  oeciirrencx'  unh*:?:^  rombimHl  with 
other  iujurit.*!^  j>uch  as  fi'actiirt^s  of  the  tiibcr- 
(»sihc5i  and  nnrgieal  neck.  They  may  wm- 
(jlieate  Jii^locations,  Fractures  of  the  liead 
occur  lis  a  re-stdt  of  direct  or  indirect  viiJeoa ♦; 
of  llif  un:it«Mi»ical  ne<*k»  us-nally  in  ci»uBequence 
of  direct  tranniulisni. 

Stftnptcmyi, — These  are  often  obscure ;  there  b 
verv  little  displai^i'mrnt,  altlmiigh  paia  ami  db- 
ahility  may  l)e  quite  nmrked.  Cripitu^  «in 
sometimes  Im?  elieiteil.  When  there  is  an  ira- 
paclf'd  fracture  there  is  iluttenin^  of  the 
sthouldcr,  with  .shortening  of  the  arm,  ami  the 
acromion  is  less  prominent;  in  otlier  cases  tb 
upper  end  of  the  Inwcr  fnigment  can  be  folt^an<l 
displacement  of  the  upjier  fragment  iletected. 
ProfffKmH, — This  is  notg*>LMl  in  intracap^iitljir 
fractun^!*,  ami  as  it  is  often  diflicidt  to  dfci'l^ 
the  exact  limitations  of  the  tVactnre,  the 
8iirgeon  slionid  be  guarded  in  his  expresj^ions  as  to  ultimate  reoovetj 
of  fu  net  inn.  Wlien  the  fj'agtuent  h  completely  detaehed  uni«»n  ^^ 
very  liable  to  be  Wiinting ;  the  detached  portion  either  atropUic^T 
remains  as  a  foreign  bwly,  or  necroses  and  if*  extruded.  Whet^  it^'' 
paction  is  present  or  the  fragment  nut  altogether  detaehed,  union  nilt^ 
take  place. 

Treafmevi, — ^The  nse  of  an  anje^^thetic  is  valuable^ — indeed,  alino*^^ 
indispeiis:ihK«  —  in  arriving  at  a  diiignosis  where  this  injury  i-*  ?nspecte<f  ^ 
At  the  same  time  attempts  ni:iy  lie  made  to  reduce  deformity  if  prej?-^ 
ent,  and  the  splints  and  dressings  applied.    The  dressing  for  fractured 
of  the  head  and  anafomieal   neck  is  identical  with  that  which  will  be 
described  fur  fractures  of  the  surgiciil  neck.     In  cases  of  compound  . 
fmcture  of  this  portion  of  the  bone  priraiiry  ca^cision  will  usually  l>e  I 
imiicated,  sind  the  same  proeediire  might  lie  practised  in  simple  fract- 
ures with  advantage  as  regards  the  improvement  of  function.     In 
eases  of  condiined  dislocation  antl  fractnre,  in  wliieh  the  head  of  the 
l)one  has   been  driven  through  a  rent  in  the  cnpsule,  matnpolation 
may  be  practised  to  red  nee  it.      If  this  f:iils,  ojM^n   ineisicjn,  with  re- 
duetion  i>r  excision,  as  may  seem  indicated,  should  be  pmctised.     If  ' 


Frni-turc  of  Oie  nniltoini- 
ifil  nt'ck  of  lilt-'  hiimuniB. 
with  fUght  splltitorluj?  i*»*l 
fnu5ture  of  bi»ni  Oittcniwltlies, 
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the  kead  of  the  Imiiic  be  entirtly  separated,  the  latter  proctdure  will 
probttklj  be  preferable. 

2.  FradtLr^  ojt/tr  Tnhmmtu.^  of  the  HtutwrHH^ — 'T\n^  is  a  rare  i  Jijiirv, 
mml  oonipritjes  inieture  tlirougii  tljc  tulnTuslties  or  .nplittiug  oiTui*  one 
or  tlie  other  lulKTiKsity.  Fracture  tliruiigh  the  tiil>ero.Hities  may  exi.st 
in  ctmnectioii  with  t'mrtiirt^  uf  the  atiatumiral  nvvk,  and  soiaeliinert 
iiururH  in  thLs  cuaiieetion  in  di,^l«K»iitioarf,  iSplittiug  otV  (»f  one  of  the 
luberositieii  is  usually  a  eoruplicatioii  of  disliK-atioii  alsi>,  the  greater 
tul>rrti!^ily  being  nitieli  more  frftjiuaitly  broken  tlian  the  lesser,  and 
tidually  ill  a8.socnutit»n  with  anterior  dij^lo- 
cmlioDS  of  the  Ij4iiie.  The  U  ^s^'r  tuberosity 
has  very  siOdtmi  be<*ii  fnietnred,  and  usu- 
mlly  9l&  a  eonM.H|Ueuee  of  ii^want  di^hN*a- 
tiuo.  The  grt*iiter  lulMTo^iity  ha^  also  \wv\i 
fmHtired  by  iuusc-ularnc*fioii  (Fig,  1)4 K 

S^mptning. — The  HVinptoius  <»f  (raeliire 
thnmn^h  tlie  tulK^nu^itios  are  similar  to  tlioso 
of  fraeture  of  thr  anatomical  nei^k  or  a 
high  fnietun:  i»f  the  surgi<*4d  iieek.  Split- 
ting off  of  the  greater  tiilMni-iity  e^uisies 
brr«clf'ning  of  the  joint,  the  fragment  being 
tlntun  ticw»kwanl  by  the  miix^les  atlarheil 
to  it»  ami  the  nhafl  drawn  inward  an*l  for- 
J  by  the  action  of  the  snbM'apnhiris 
jjeetnralis  major  museles.     There  an* 

fiiin  and  crepitus  and   lojis  of  power  of 

voltintnrj'  outwanl   n»tatlon.     In  the  very 

ifxreptional   fraeture  of   the   lesser  tnlnT- 

ONiiy  the  arm  is  nttatrni  outward,  and  the  fragment  felt  at  the  {wsition 

of  tbe  les<H*r  thlH-riisity. 

Tnnlmeftt, — Fractures  through  the   tnK*hanter  slmuld  be   treated 

/iJke  fmetures   of   the    surgicjil    n^vk.     Splitting  fnictures   are   best 

tnpatlM  iJi  the   (Biame  manner,  the  arm   l>eing  rotated    isiomewhat  in 

rti^   dir«*ction  of  the  detaehrnl   fntgment,   with  a  compress  over  the 

^   l^kjHsrnfifm  of  the  ^^yj^T  Epljihif/titt. — Tlic  upper  epiphy.^is  of  the 

liiim«^nig   imitejii  with  the  tihaft  at   alnint  tlic  twentieth  year  in   the 

•"^J^^rtty  of  inilividual»«.     At  any  age   up  to  the  limt*  os>itic ati**n  of 

,*r    ^fHp^iysinil  cjirtilage  takes  plaei\  traumatism,  either  directly  ap- 

1^^   to  the  bone  at  this  point,  or  exerted  indirectly  thn»ugh  the  arm, 

*^  *  ♦^To^Mt-bniiking  strain*  or  tnielitui,  may  cause  a  sepanitirui  folltnv- 

■^^'^  Uie  line  of  the  epiphysieid  cartilage.     It   is   niHier  an   unusual 

v'^'inry^  but  h  easily  reeofnii?^Hh 

%mj4ofiuu — Thej^e  are   marked  displacement,  localized  pain  and 
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ti*iitif?rtie»|  and«  tu  a  lt*s^  de^rt*cs  niubtlity  ami  crtpitus.  The 
drfcirtoity  cumrii-^tii  in  shorteoitig  of  the  arm,  tucsisurecl  between  die 
aeix>inion  jirucc*^  and  tli#*  uxtcrnul  i-fmdylo,  when  cximpa^-d  ^iftlttk 
DtliLT  mh\  ami  a  wt*dgty-phajiud  jimuiiinHuri'  in  frunt  of  and  IkIow  ijic 
Hliouliler  (Fig.  415),  which  isi  produced  by  the  ttppr  end  of  ikMt 


»» 


! 


Di^&innUy  in  teparation  of  the  upfter  •^plpliysi'*  <ir  the  humerus. 


iJirnRinli  as  can   be  determined   Uy  rotutii)U  of  the  ellK>>^''  ' 
/  »V  ^»one  is  in  the  iiomial  (lusition,  althrnigli  the  ujipt'^ 
ijly  Hexed  and  liiMhu'led  by  tlie  niiiscles  attaelied  U^ 
\  fitnton  of  the   pt'no,steinn   (H>nneettng  the  two  ver/ 
.   n'      CiTpihrs  islte^t  t'bx*itecl  after  rednetion  of  the 
^  ,  ;    :tnd  eiiri!lagi  lit  HIS  iu  nuttuv.     The  ana  haug^ 


m  ^A^, 


FRACTUBE  OF  THE  EUMERUS. 


161 


sde,  the  elbow  perhaps  supported  by  the  other  haiirj.  The 
rmity  is  clifBcult  of  reduchou  and  usuallv  quickly  recurs, 
*roffno«ut. — This  i.s  usually  good  as  regards  function,  altlioiigh  there 
persiislence  of  deronuily.  There  may  be  some  rest riet ion 
[>ii,  aiKl  occasionally  interference  witli  growth  of  the  bone, 
lion  is  rare. 

iffwnt, — B<*th  fi>r  purp^jses  of  diagnosis  and  nHluction  general 
sia  is  invaluable,     Reductinn  should  be  carefully  institoted  ; 


t^kHi^nph  of  fcpuiitloTi  nf  upper  eplplifsis  ortbe  humerui. 

I  surgeon  will  often  be  disappototeil   iu   his  eftorts  to  keep  the 

agnient  in  position.     Fortunately,  in  spite  of  some  deformity, 

anally  satisfactory  as  ^egarJ^  function.     The  dressing 

I  that   which  will  be  described  under  Fractures  of  the 

Neck  of  the  Hmuerus, 

\raeturc  of  the  Surgical  Neck  of  the  Hnma*m, — This,  wliieh  is 

frequent  fracture  of  <he  upjwr  end  of  the  huuierus,  and  one 

riiiion  in  adnlt^^  includes  all  fractures  between  the  tuberiKsities 

Umit4  of  ini^rtioQ  of  the  latissimus  dorsi  and  teres  major 

The  usual    cause  is  direct  violence  to  the  outer  side  of 

ilder,  or  a  blow  or  fall  on  the  elbow.     The  line  of  fracture 

i  either  tran*fverse  or  nbliipie, 

, — These  are  pain,  disability,  iihorteiiing,  lateml  deformity, 
rot-  ni.-u 
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Krarttir*.*  i»f  the  BiirirlrJil  neck  nf 
tht'  tiumenis,    iDcimlR  < 


VLixA  preternatural  mnhility  and  crepitus.     The  fracture  may  be  im- 
piictt^ti  (Fig.  67).     The  deformity  consists  in  the  lower  fragnietit  being 

dnvvn  inward  by  the  [lertoraliij  major^ 
latifi^imus  dorsi,  and  teres  major  rausclc^, 
and  upwan!  by  the  cIa^^cula^  fibres  of  ibe 
[H?ctoraU8  major,  the  triceps,  biceps,  mi 
coraeo-braehialis.  Tlie  upper  fnigmcnt  may 
be  flexed^  abducted,  and  rotated  outwnni 
(Plate  IX  Exceptionally  the  shaft  i>  Jis^ 
placed  outward  and  foruui^l,  instead  uf 
inward. 

ProfpiOMS, — Tbl8  is  j^hmJ,  tiie  tuuciional 
result  usually  being  all  that  eouhl  U-  <? - 
sittHl,  and  non-union  is  verv  rare. 

TmtimaiL — The  deformity  ia  ov*  nnuit 
by  extension  and  manipulation.     Themoet 
satisfactor)^  dressing  for  all  fractures  of  tht* 
humerus  above  the  junction  of  the  upper 
and  middle  thirds  of  the  bcme  is  applit-d  as 
follows:  a  primary  roller  should  be  evenly 
applied  from  the  tips  of  i1h»  fingers  to  the 
seat  of  the   fracture,  the  arm  being  flexed   at  the  elbow  before  the 
bandage  is  earrittl  above  this  |K)int,  to  prevent  the  dangerous  con- 
striction  wliicli   might  result    if  the  bandage  were  applied  with  tlie 
arm  iu  the  .straight  positinu  and  it  were  afterward  flexe<l  at  the  cIIk/vt. 
A  folded  towel  or  a  thin   pad  of  lint  should   next  be  placed  m  tte 
axilla  and  ov^'r  tlje  outer   surface  of  the   chest,    to   furnish  a  firru 
buhsis  of  sujiport  for  the  humerus,  and  also  to  prevent  excoriation  frtini 
ccmtaet  of  tlic  skin  surfaces.     A  splint  of  jmsteboard,  felt,  li*athert 
or   plaster-of- Paris  (Fig,  68)  is  next   mould(*d  to  the  shoulder  anJ 
arm  ;  this  simuld  lie  long  enough  to  extend  some  distance  below  tk 
seat  of  fracture  and  wide  enough  to  cover  in  about  one-half  of  tb^ 
circumference  of  tlie  arm,  and   is  padded  with  cotton  and  fitted  i^\ 
the  shoulder  and  arm.     The  splint  and  arm  are  next  secured  to  th 
sitle  of  the  body  by  spiral  turns  of  a  rullor  bandage  including  tli^* 
arm  and  chest  iu  its  turns  and  applied  from  the  elbow  tn  the  toj 
of  the  shouklcr.     The    forearm  is  c:irried    in  a  narrow  sling    sus' 
pended   irmxi  the  neck  (Fig.  69)*     This  dressing  should  be  remov 
at    the    end    of   twenty-four   or    forty-eight    hours,    and    after    the 
parts  liave  been  inspected  and  sjionged  with  alcfvhol  the  dressings 
should  be  reapplied  iu  the  same  manner  ;  and  if  the  patient  is  com- 
fortable they  need  not  be  disturbnl  again  for  three  or  four  days,  mib*fl 
senuent  dressings  l)eing  made  at  the  same  intervals.     Passive  motion^ 


should  be  begun  at  the    end  of   the    third  week.     In    all    injuries 


i 
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the  shoulder  in  persons  past  middle  life  jmi^sive  motion  and 
I  in  the  latter  stages  of  treatment  *?houkl  not  be  omitted,  us 
8  a  great  tendeney  tu  fibrous  ankylosis,  a  tendency  which,  as 

case  of  traeture  aroinid  tlie  wrist  in  the  i^ame  class  of 
s,  has  been  thought  by  many  to  be  more  marked  in  tliose  of 
y  or  rheumatic  habit*  Union  in  fractures  of  the  upper  ex- 
r  of  the  humerus,  except  in  hdracapmhtr  fracture,  in  which 
nioD  lA  the  exception,  is  usually  quite  firm  at  the  end  of  ^v^ 
weekg,  and  the  dressings  can  be  dispensed  with  at  this  time. 


Fig.  tiy. 


Pio^aa. 


\  fbr  iboti Idcr  l>n^i  ng  fr» r  h 


liJty  of  th»^  Iniiiit.TUs. 


ICTURE  OF  TUK  SllAFT  r>F  TIIK  III  MKIH  s. — This  includes 
tinrcs*  between  the  insertion  of  the  latissimus  dorsi  and  teres 
Diu&ele^  ami  the  base  of  the  condyles. 

ipL — These  comprise  direct  and  indirect  violence  and  muscular 
^The  humerus  is  more  often  broken  by  muscular  action  than 
her  lK»ne ;  the  usual  causative  act  is  that  of  throwing  or 
1^  a  ball;  also  the  trial  of  strength  in  which  two  men  try  to 
ach  (»thcr's  hands  in  opposite  directions,  this  manipulation 
Illy  priKlucing  spiral  fractures.  The  direction  of  the  fracture 
Its  is  n^aally  oblique ;  in  children  it  is  often  tninsver8e  or 
Ictc. 

ptoTM. — Tljeseare  preternatural  mobility,  deformity^  disability 
um,  crc*pitus,  etc.  The  deformity  varies  :  often  the  lower  frag- 
^isplaced  upward  and  inwanJ  ;  it  may  take  up  a  position 
Pbe  npi^er  fragment  in  oldlf|Ue  fractures  of  the  lower  third. 
Tormi^  of  displacement  depend  largely  on  the  nature  and  direc- 
the  fracturing  force  (Fig,  70). 

lions  lialile  to  arise  are  injury  of  tlie  brachial  artery  or 


SklAgraph  of  ftmcture  of  tbe  sliAft  of  the  hmnenis, 

that  the  luimenis  is  intimately  surromidetl  hy  miiseular  tissue,  the 
iiiterpasition  of  which  between  the  fra^meut^  act>^  to  prevent  repair. 
Another  exjiluimtion  h  the  dilRonlty  of  thorough  inimohilizatiou  of 
the  Ijone  and  of  the  joints  uiK>%*e  and  below.  Eitlier  of  the?;e  explana- 
tions may  })rove  eorrcet  in  individual  oases. 

Frognoiih, — The  projnrnosis  is  usually  p:ootl»  a  strong  and  useful  arm 
generally  being  obtained  even  in  the  face  of  mure  or  less  deforniitv. 

Trffdmait, — The  divssing  consists  in  the  application  of  a  prin[iary 
roller  from  the  tips  of  the  fingers  to  the  seat  of  fracture  ;  a  short, 
well-padded,  wooden  splint  extending  from   the  axilla  to  a  jjoint  a 
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liltle  above  the  interna!  condyle  is  next  plarr-fl  on  the  inner  surface 
of  the  arm  and  against  tlie  chest ;  a  nioiilded  pasteboard,  felt,  or 
plaster-of-Paris  splint^  fitted  to  the  shoulder  and  outer  side  of  the 
MTm^  and  extending  a  short  distance  below  the  seat  of  fracture,  is 
pttilJed  with  cotton  an<l  applied  to  the  stioiihlcr  and  arm.  The  s|>linLs 
are  held  in  position  l»y  the  turns  (>f  a  bandage,  and  tlie  arm  is  secured 

Fui.  71. 


Intvrnui  angular  splluU 


jlo  the  body  by  spinil  turns  of  a  roller  bandage  carrifnl  around  the 
Idlest  and  arm,  and  tlie  forearm  is  carried  in  a  sling  en^peiidod  from 
tiie  oeck*     The  dressing  is  much  the  same  as  that  for  fracture  of  the 

Fio.  72. 


I  iur  £ractiixv  of  the  tbofl  of  th*.*  iiunu  n]<^  "m  lOi  iiitt<rniil  angular  splint  and  extemAl 
tplint  of  Uuiltrs'  Lrtjard^ 

apper  part  of  the  humerus,  M^th  the  addition  of  the  short  iDtenial 

PfMiure  of  the  shaft  of  the  humerus  may  also  be  dressed  by  first 
applying  a  primary  roller  and  then  placing  the  forearm  and  arm  upon 
m  well-padded  internal  ant^nlar  splint  (Fig,  71),  Care  should  he 
lAkeo  to  see  that  the  end  of  the  s|ilint  extends  only  to  the  axilla,  and 
does  not  press  upon  the  brachial  vein,     A  pasteboard  or  felt  moulded 
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Fig.  73. 


splint  18  next  applied  to  the  shoulder  and  outer  side  of  the  arm,  and 
nhould  be  long  enough  to  extend  below  the  seat  of  fracture*.  Tb 
nplintsare  held  in  ])osition  by  turns  of  a  roller  bandage  heginuingat 
the  lingers  and  carried  up  to  the  shoulder,  and  finished  with  a  few 
8piea-<>f-the-shoulder  turns  (Fig.  72).  The  arm  is  supported  l>y  a 
sling  applitnl  at  the  wrist,  and  sometimes  for  additional  security  the 
arm  is  Ixnind  to  the  side  of  the  body  by  spiral  turns  of  a  Ixindage 
c:irri(Hl  around  the  arm  and  chest.  The  after-treatment  of  the^e 
fractures  as  regjinls  the  nMuoval  and  renewal  of  the  dres.sings  is  the 
sjime  as  in  cjises  of  fracture  of  the  upper  portion  of  the  humerus. 

In  fractures  of  the  shaft  of  the  humerus  the  dressings  shouhl  be 
n»tain(.»d  for  five  or  six  weeks. 

Very  nirely  it  will  l>e  found  that  there  is  a  .stnmg  tendency  to 
ovcrhipping,  which  is  not  easily  overcome  by  the  use  of  sph'nts  and 
the  counter-extension  afforded  by  the  weight  of  the  arm.  For  such 
cases,  which  are  much  more  unusual  than  one  might  suppose,  xa^i  iu 
bcil,  with  extension  ai)plied  through  adhesive  straps  to  the  humtru? 

below  the  seat  of  fracture,  may  be 
employed,  or  the  onlinary  ambulant 
dressing  uscil,  with  a  bag  of  shot  or 
similar  weight  fastened  to  the  arm  so 
as  to  hang  below  the  elbow  (Fig.  73). 
Plaster-of-Paris  may  be  employed,  <l«<- 
dressing  l)eing applied  while  extension 
is  made,  and  the  bandages  takinn  in 
the  entire  upper  extremity,  shoulder, 
and  upper  part  of  chest.  Finally,  frr 
persistent  deformity,  not  to  he  over- 
come by  other  means,  it  will  be  ]U?ti- 
fiable  to  cut  down  on  the  fracture  and 
accurately  fix  the  fragments  l)y  silv^^ 
wire  sutures,  silver  splints,  or  wha^' 
ever  form  of  suture  the  operator  mi^y 
prefer. 

Fractures  op  the  T^wer  E:^ 
OF  THE  Humerus. — These  fracture^ 
are  of  common  occurrence,  especially 
in  children,  and  from  their  intimate 
relationship  to  the  elbow,  and  the  lia^ 
bility  to  limitation  iu  the  movements 
of  that  joint  as  a  consequence  of  the 
injury,  are  a  source  of  anxiety  to  the  surgeon  as  well  as  to  the  patient 
and  his  family.  Their  diagnosis  and  tnnitment  demand  skill,  intelli- 
gence, and  watchfulness ;  and  even  with  the  greatest  attention  the 


Clark's  cxtensiun  in  fracture  of  the 
humcnia.   (Dennis.) 


Fro.  74. 


iiuuw  \u  yvuiji  uiisy  in  ^uiuu  nmmm  m  umi  am\imim  \  &m 

tag©  ^lioiild  l>e  takt*n  of  the  stjige  of  aiifes^tliesia  t(»  reduce  the 
[iit}%  if  pn^sent,  and  apply  tlie  dressing. 

acture^i  In  i\m  wgum  are  divided  into  supraefiiidylni<]  fraetrire 
^pttnitioii  uf  the  lower  epiphysis,  and  condyloid  fraetiires.  The 
J delude  fracture  uf  the  internal  and  fracture  of  the  external 
les,  of  their  epicondyle^,  and  T-fraeture» 

firacondifloitl  Fradurc. — In  snpracondyluid  fracture  the  line 
ct4]re  occur*  through  the  lower  extremity  of  the  humerus  at 
we  of  the  condyles  (Fig.  74).  Id 
en  the  fracture  may  rarely  consist 
ieimratioD  of  the  lower  epiphysis; 
Df  course,  18  only  possilde  before 
ation  of   the    epiphyseal   cartilage 

Kkco,     The   line  of  fracture  may 
r  tran.*ver!5e  or   oblique,   most 

imlv   the   latter,  and    usually  runn 
•  '  • 

hehiml  forwanl  and  above  down- 
[Fig,  7oU  In  the  ca.*e  of  the  seji- 
A  of  tJio  epiphysis  the  line  of  separation  is  trans; verse  to  the 

tbe  Ikiui*.     The  violence  whicli  pnxluces  the  fracture  ts  usu* 
r€*ct,  from  force  applied  to  the  forearm  or  the  hand.     It  nuiy 
wever,  in  the  nature  of  direct  violence  tu  the  front  or  Imek  of 


Hi|»riiconf!yloid  fracture  of  the 
h  amcrus,     (U  u  tch  i  nsoii. ) 


9, — These  are  deformity^  consisting  usually  of  a  back  ward 
aent  of  the  lower  fragment^  and  a  proa iiui- nee  anteriorly  of 
\  end  of  the  upper  fragment*  There  are  usually  sliorleuing, 
(and  preternatural  mobility.  Exceptionally,  the  lower  frag- 
Itsplaeeil  forward.  The  symptoms  are  sonietinits  (-(urt'iised 
(!  of  backward  dislocation  of  the  elbow.  In  the  latter 
revcr,  the  ulecninon  process  is  no  longer  in  line  with  the 

■111 MB   f*  ^a>  #«ft^^w^^»tia    onrfl    #k*t   *i»fiirttiitv' lidiiiJi   \^  ilifti- 


Ntag  fL»r  fracture  uf  the  luWir  esflremUy  uf  the  huiiienis  with  ai]i_ : .   r 

laged  in  (M>sition  (Fig,  77).     It  i»  often  of  advaiitatre  to  plaw  a 
mlded  jmstebosird  cap,  als^o  well  paddwl,  over  the  |>osterior  por- 

Fifi  78 
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Fio.  79. 


be  found  eminently  sadsfactory.  A  plaster-of-Paris  bandage  may  be 
Used  in  place  of  the  splints,  being  applied  while  the  arm  is  held  at 
a  ri^ht  angle,  careful  extension  being  made  until  the  bandage  Las 
iiartK'ued. 

Aoute  flexion,  or  Jones's  method,  as  it  is  sometimes  called,  which 
will  be  described  under  the  treatment  of  fractures  of  the  coDclyles, 
is  an  excellent  form  of  dressing  in  this  injury.  The  dressing  in 
supra-condyloid  fractures  should  be  changed  at  frecjuent  intervals  for 
the  first  ten  days,  and  should  be  continued  for  four  or  five  weeks 
I^issive  motion  may  l>e  instituted  at  the  expiration  of  three  woek.s, 
being  careful  to  fix  the  fragments  while  it  is  being  applied. 

Fntrtnrfj*  of  the  Condifies. — Fractures  of  the  condyles  include 
so|i:iration  of  the  internal  or  external  condyle  or  epicondyle,  and 
T-fractun\  and  are  very  frequently  met  with  in  children,  but  are 
not  very  common  in  {lersons  in  adult  life.     They  result   both  from 

direct  force  applied  to  the  elbow  and 
from  violence  acting  through  the  fore- 
arm. 

Fracture  of  the  Exi^nial  Condyle. — 
The  line  of  fracture  is  usually  ob- 
lique, and  involves  the  articular  sur- 
face of  the  humerus  (Fig.  79).  It  is 
much  more  common  than  fracture  of  the 
internal   condyle. 

Symptoms. — These  are  pain,  swelling, 
deformity,  disability  of  the  arm,  crepitus, 
and  mobility.  There  is  widening  of  the 
lower  end  of  the  humerus,  and  the  fore- 
arm usually  inclines  towanl  the  ulnar  side 
when  in  the  extended  position.  The  con- 
dyle is  displaced  downward,  and  when  the 
condyles  are  grasped  with  either  hand 
and  manipulated  in  opposite  directions 
tho  fragment  can  be  felt  to  slide  backward  and  forward. 

Fnfvture  of  the  Internal  Condtfle.—^In  this  case  also  the  line 
of  fVac^tnro  is  usually  oblique  and  involves  the  articular  surface 
(»f  tlio  bone  (Fig.  80).  It  is  produced  by  both  direct  and  indirect 
vi()I(Mi(M»,  probably  most  frequently  the  latter,  and  simulates  disloca- 
tion wIh'u  associated  with  much  backward  displacement  It  may 
also  1)(»  displac(Kl  upward,  or  even  rotated.  The  symptoms  are  those 
common  to  fracture,  and,  in  addition,  there  is  an  inclination  of  the 
lon«ann  to  the  inner  side  during  extension,  due  to  upward  displace- 
mt»nt  of  the  fmgnient. 

T' Fracture  of  the  Condy^^^- — In  this  fracture  one  line  of  sep- 


Llno^()f  friicture  of  the  external 
comlyle.  (Stim>on.) 
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ition  nins  through  the  condyles  transversely  and  is  joined  near 
.  naddle  by  a  vertical  fissure,  which  R^parate^^  thutii  from  each  othir 
^(F%.  81).     It  usually  re8ulti5  fn»ni  eoiirtiderabk*  farce  actiiig  directly 
cm  the  olecranon  from  behind  while  the  arm  ia  in  a  Hexed  pasition. 


Fia.60. 


Fig.  81. 


rpfirr  an^  lover  llmJIa  of  finctiire  of 
lli«  inieniAl  coodjrle.  <Stiiaion.y 


Il2tcr-<K>ntly1oid  or  T-fractune  of  ilie 


Fio.  82. 


Fici.  ^:i. 


In  this  fracture  the  breadth  of  the  elbow  ik  markedly  increased, 
and  the  condyles  can  not  only  be  nM>ved  laterally  upon  each  rather, 
but  alr^o  backward  and  forward  upon  the  end  of  the  ripper  fragment, 
Frudurr  of  ilie  Exiernnl  Epicondifk\ — The  external  epieondyle  is 
rsrely  brokeD,  owing  to  it^  small  ^ize*  Extni-artieular  frarture  has 
occurretl  however.  The 
cause  IS  direct  violence, 
and  the  fracture  is  easily 
overlooked.  The  di.*^ place- 
ment IS  slight,  usually  in 
the  downward  direction 
(Fig,  82). 

FraciuTe  of  (he  Interna! 
Fpieondiffe. — The  internal 
epieondyle  i^  not  infre- 
quently fractured,  esi>ecially 
in  children,  the  causes  being 
direct  violence  and  mnseu- 
lar  action.  Fracture  some- 
tmeAOecnrs  in  eonnec^tion  with  backward  di^h)cation  of  the  elbow. 
Dbphcemcnt  U  not  usually  markf^l,  ronsisting  when  firesent  in 
ike  fmgment  being  drawn  downward  and  forward  by  the  muscles 


rmcOire  of  ihu  Inlcr- 
niil  epieondyle  of  the 
hiimcnii.   (flurlt.) 
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attached  to  it  (Fig.  83).  The  ulnar  ner\'e  has  occasionally  be^*^ 
involved.  The  prognosis  is  much  l)etter  than  in  other  fractures  ^^^ 
this  locality. 

Trefittnent  of  Fractures  of  the  Condyles. — In  view  of  the  seno^*^ 
disability   which   results  from   ankylosis   of  the    elbow,   numero^^ 
methods  of  treatment  of  fractures  of  the  condyles  have  been  sU^^ 
jrt*sted.     The  most  popular  methods  at  the  present  time  are  probab*^^ 
fixation  at  a  right  angle  by  means  of  splints,  and  treatment  t>^ 
acute   flexion,   or  Jones's   method.      One   grt>at   advantage  of  tl^^ 
treatment  at  a  right  angle  is  that  if  ankylosis  occurs  in  this  pos  ^  ^ 
tion  the  arm  will  be  more  useful  to  the  patient  than  in  any  othe^^* 
On  the  other  hand,  it  is  often  found  that  after  the  treatment  b;;^^ 
flexion  the  carrj'ing  angle  of  the  arm,  so-callo<l,  by  which  I  meai 
the  normal   wide  angle  o|x?ning  outward  which  the  fort^arm  form 
with  the  arm  in  extension,  is  obliterated,  or  even  reversed,  consti 
tuting  in  the  latter  case  what  is  known  as  "  gunstock "  dofomiit; 
(Fig.  84).     This  is  due  either  to  the  displacement  apward  of  tin 

Fig.  84. 


Supra-oondyloi<l  fracture:  firunHtock  deformity.    (Stimson.) 


1  condyle  or  to  a  tilting  inward  of  the  entire  articular  surface      — 
iiaintains  that  by  treatment  of  the  forearm,  in  full  exten^iot-  ""^ 


internal 
Allis  m 

the  earryinjr  an(j^le  is  better  preserved  and  gunstock  deformitj-  mor^^^ 
surely  guarded  acrainst  than  by  treatment  at  a  right  angle,  and  it^^ 
experienee  with  this  method  has  been  most  favorable.     If  there  is  i^^^ 
tendency  to  displacement  of  the  fragments,  the  flexed  ])osition  of  tl^  ^^ 
arm  will  usually  be  found  most  satisfactory.     The  fragments  shoul^^ 
be  first  carefully  reduced,  usually  under  anaesthesia.     The  dressing  i.^^*^ 
the  siune  as  that  described  for  supni-condyloid  fracture,  consisting  kA 
a  primary  roller,  taking  in  the  hand,  forearm,  and  arm,  the  applica-^ 
tion  of  a  well-padded  anterior  angular  splint  extending  as  high  as 
the  axilla  and  Iwyond  the  tips  of  the  fingers,  and  perha})s  with  the 
addition  of  a  j)osterior   mould(»d   gutter  over  the   elbow   (Fig.  77). 
If  the  treatment  in  the  extended  j>osition  be  chosen,  careful  attention 
should  be  paid  to  see  that  ankylosis  does  not  take  place  in  this  iv^' 


ixpimtion 

I  change  the  petition  to  that  of  a  right  angle,  and  to  continue 

IKj^ition  until  union  is  complete,  whieh  will   u^uully  be  at 

limtion  of  fuur  weeks,      A  jiliister  cast  applied   to  the  arm 

is  held  at  u  right  angle  may  be  used  to  take  the  place  of 

rior  angular  splint,  or  this  dressing  may  he  ajiplied  with  the 

extension  if  that  jK)sitirm  be  chosen.     Patvsive  nuttion  sliould 

1  at  the  expiration  of  three  weeks,  being  t?art^firl  not  to  apply 

^Dftinsly  as  to  distiu'b  tlie  po,<itian  of  the  fni^ments,  as  injiidi- 

klDiptdatinn  probably  increases  the  deposit  of  callus,  and  thus 

limit  further  the  motions  of  the  joint. 

bneuf  hji  Amte  Fipxion — Jotir^i^s    }fctItfHL — ^ Jones,  of  Liver- 
the  first  to  point  out  that  in  the  position  of  acute  flexion 

Via  m. 
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Pntmlmt  f<>r  m^urr  of  tbe  condyles  of  the  humemt  In  fteute  flexion. 

ilbc>w   the  fragments   were  easily  uiaiiituincd  iu   their  projKr 

Jone^\N  original  method  consisted  iu  slinging  the  liand  to 

by  a   bandage,  without  further   tixation,  and   maintaining 

tion  for  alMJUt   three  weeks,  when,  if  union   was  sutliciently 

i,  it  waj?  gradually  lowered.     His  methoil  has  l)een  UKMlified 

ll,  of  IJii^itoti,  and   others,  the  principle,   however,   of  acute 

i*ing  thr  sainip.     By  binding  the  forearm  and  arm  together 

of  pla*«ter  additional  tixalion  is  obtained.      Fig.  85  shows 

II  «  UMKlififHl  dressing  for  treatment   in   this  position.     This 

ban  been  extensively  tried,  and  has  met  %vitli  almost  universal 

btm.     The  tendency  to  gunst<x'k  dnfonnity  \>  largely,  if  not 

r,  uvertMime,  and   if  passive   Uiotion    Ik*   iK^gun   sufficiently 
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early  the  functions  of  the  joint  are  rapidly  restored  after  the  dress 
id  ditfcontinticd. 

In  all  fractures  of  the  lower  end  of  the  humerus  passive  moti 
and  massage  must  be  continued  for  a  considerable  pc^riod  after  t 
removal  of  the  splints  and  dressings.     Although  the  function  of  t\ 
joint  may  appear  considerably  impaireil  at  first,  improvement  vri 
<*<)ntinue  for  several  weeks  or  months,  and  the  surgeon  should  m 
thrn»fort»  fi»el  discouraged  even  if  there  api)ears  to  be  considerabi 
ini|mirment  of  motion  when  the  dressings  are  first  removed. 

Compound  Fractures  of  the  Humerus. — In  compound  fractar 
<»f  the  lioad  and  anatomical  neck  primary  excision  is  usually  a  pre! 
erahlo  form  of  treatment.  In  com|>ound  fractures  of  the  shaft  of  tlx 
Inimorns  fixation  may  lx»  secured  by  silver  splints,  silver  wire,  or  otho 
forms  of  suture.  The  trt^tment  docs  not  difiFer  from  that  of  con:i 
pound  fnioturt*  of  other  Imnes.  In  compound  fracture  of  the  coxi 
i\y\v>  of  the  humerus  and  of  the  ollH>w-joint,  excision,  cimiplete  or  ja.!" 
tial,  will  often  Ik*  nM|uired,  fixation  being  maintained  by  means  4Z>i 
splints  for  several  weeks,  at  the  end  of  which  time  the  splints  mix£»^ 
1m'  rrniovrd  and  passive  motion  and  exercise  instituted.  The  uscfixl 
n<'s>  of  the  arm  ean  usually  be  well  preserved,  although  there  mf»J 
l)e  considerable  ankylosis;  the  latter  is  less  likely  to  result  if  the^^ 
has  be(»n  a  friH*  removal  of  bone  and  passive  motion  has  been  ir^" 
stitnted  early. 

Fractures  of  the  Bones  of  the  Forearm. — Either  of  the  bonei^ 
of  the  forearm  may  be  broken  independently  of  the  other  in  any^ 
portion  of  its  ecMirse,  or  both  bones  may  be  broken  at  the  same  time 
by  the  same  violence.  Any  of  the  ordinary  causes  of  fracture  may 
l)e  present,  viz.,  direct  or  indirect  violence  and  mu.scidar  action,  but 
the  latter  is  very  rarely  met  with  as  the  sole  cause. 

Fracture  of  the  Radius  €uid  Ulna. — The  radius  and  ulna  are  fre- 
(piently  the  seat  of  simultaneous  fracture.  The  break  usually  occurs 
in  the  middle  or  lower  third  of  the  arm  (Fig.  86).     When  broken  by 

Fio.  86. 


Fracture  of  the  bones  of  the  forearm  in  the  middle  third.    (Dennis.) 

direct  violence  the  lines  of  fracture  are  usually  parallel ;  when  bj 
indirect  violence,  the  radius  commonly  gives  away  at  a  higher  leve 
than  the  ulna.  In  crhildren  the  fracture  is  very  often  of  the  incom« 
plete,  or  green-stick,  variety. 
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Fig.  87. 


S  VMPTcms. — These  are  tho?;e  common  to  fractures  io  other  locations, 

Enamely,  deformity,  mobility,  crepitus,  Bwelliiig,  etc.     The  deformity 

I  may  consist   in  a  lounritudinul  or  tmnsver^e  displiieeiiieiit,  or  aiigulu- 

6ofi    at   the    neat  of   fracture,  espeeiiilly  in  tlic  green-stiek    variety. 

OvcrriJiiijF  rnay  (h?  pn*!sent   in  one   bone  a1one»     In   fWictures  above 

Uie  in^^rtion  «>f  the  pronator  radii  tere^  the   upper  fragment  of  the 

t'wi^''iis'  ishkely  to  be  ^npinaled  l»y  the  acti<»n  of  the  biceps,  as  pointed 

<«it  by  I^»usdale.     The  endj=i  of  the   two   bones  may   be   di,s|>laced 

towurd  each   «>ther,  causing  obliteration  of  the   interosseous  space. 

iSkHjfrhiog  ttr  gjiDgrene  may  occur  ns  a  result  of  the  original  irijury 

^  b  ci>n5i*<pienre  of  tight   bandaging  or  pndnnged  pressure.     As  a 

"^tilt  of  pressure-slougfis  the  tendons  of  the  finger?  may  become  much 

fK^iGXo^is.^ — This  is  giMxl  in  the  majority  of  cases.     In  some  cases 

Krhi<»h  ilie  deformity  has  not  been  proi>erly   reduced  union   may 

Cc  place  with  niarketl  angular  or  rotatory  de- 

I'rxiii^,  or  the  intemssi'ouii  s|nice  may  be  en- 

ii{>on,  or  even   obliterated,  the   two 

being  fnsetl,  and   supination    and    pro- 

aluJisliiHl  (Fig.  87).     Non-union  is  met 

i  miliar  finecjuently  in  the  for^rm* 

Tecatmestt, — ^Rc^duction  is  effected  by  ex- 

1 1ff«iiMi,opaitter-4!Kt€n.^iQD^and  manipulation,  the 

tomuin  being  fli*xe<l  ufMin  the  arm  to  relax  the 

■meksaridng  from  the  humerus.    In  ehtldt^n^ 

ift  wboQi  f^rerrH«(tick  fracture  is  ver}*  common^ 

the  i]||iikr  defi>niiUy  must  be  arcurately  oor- 

fw1iJ,wiil  the  fnctiire  will  often,  tliough  not 

fily,  l»r  reiid<!nd  complete  in  s^o  doing.  If 

'  nndi  inrellinig  or  contnsFion  of  the  soft 

p'^  ^  ibr»nii  may  tie  enveIo[ied  for  a  few 

litjB  ia  i  \mjwf  of  Itiit  atarated  with  one  of  the 

■ml  nditiTe  lotioosy  m  Icad^water  and  lauda* 

mmn^m kad-valer  and  aloobol.    Two  etraight 

^pKaiiy veil  paddrd,  are  oaoraarjr.    The  pnlmar 

ht  langefnoiK^  to  extend  from  the 

l«f  tW  dbow  to  a  Itttir  berond  the  tips  of 

tfe  fii^ii^ ;  the  doraal  splint  need  not  be  so  long,  but  should  extend 

firm  thp  tip  of  the  nhvmtwm  process  to  just  below  the  wri»t.     The 

i  iMHt  be  wide  eooi^  to  prevent  the  efieifrliDg  baodi^  oom* 

If  Ike  fimwm  hiamOj,  anil  thmi  diminbhing  the  InlcraMCOoa 

SooK  eagpom   prefer   to  um  two   lon^  splints  of  equal 

k^fclt  whilr  fidfem  afipljr  the  hmg   splint  to  die  dorsal  and  the 

sflim  to  the  palaw  tttlaoe.     In  any  event  careful  piddii^ 


dbplacement 
■nd  mdKk  between  n»« 
IwmwlgltaietTeofthg  tm^ 
Mtm  mad  ulna.    (Bttntoti.) 
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mit^^l  be  i*mpi<irei]  to  preveat  iDJurious  pre^ure,  a^  preasm^e-doughs 
are  itsadily  formed,  bat  slow  to  heal,  and  if  the  tcndous  be  involved 
irv^parabli'  diiiimgi*  may  be*  inflicted.     The  B]>lint^  should  be  applied 
in  the  jjoeition  ia  which  tlio  ami  h  to  be  kept  during  trt^iitment,  mi 
in  my  expcrietioe  tlie  po^^ition  which  gives  the  best  results  i^  that  of 
full    t^iiptnation.     As  has   been  jRHiited   nut,   the  upper  end  of  the 
nuiius  is  often  .-^tipinntetl  by  the  uction  of  the  biceps  mii8ck%  and  it  k 
aisier  to  put  the  lower  fragment  in  a  correspijoding  pos$ition  of  supina- 
ticm   tlian  to  overeome  the  action  of  Uie  bieei>8  muscle,     Cast^  of 
cnwseil   union  have  t»ecurred  in  which  the  ulnar  fragment  united 
to  tbe   radial    fragment.     Ijoss  of  rotatory  power    may  be  due  to 
failun*  to  hrinjr  the  boue^  inio  the  sjime  position^   the  hand  being 
prune  or  in  the  semiprone  attitude,  when  the  upper  end  is  supmated 
to  the   greatest  |K>v^ible  degree*     It  is  claimed    by  those  surgeons 
preferring  the  semiprone  po-^ition  that  the  *^upinc  attitude  is  irlo^ome^ 
but  [latieutsi  ik-ldom  complain  of  thi.'^  in  iny  cxpc*rieuce.     It  h  but 
fair  to  say,  however,  that  many  excellent  results  are  obtained  in  the 
aemiprone  ]>osition. 

Tlif*  splint.s  having  been  adjusted  and  held  )>ttrallel  l»y  an  assbtant, 
and  care  Iwiug  takcrj  that  the  jxilraar  splint  if  applied  when  the  fon*- 
ann  is  extciulnl  fhns  not  press  up^ii  the  brachial  artery  at  the  liend 
of  the  elbow  wIkii  the  forearm  is  tlexcd,  the  biindages  are  then 
applietl,  leaving  the  tijM*  of  the  fingers  and  the  phalanges  of  the 
thumb  nnrovercd  (Fig.  H8).  As  a  i>rcliminary  step  the  splints  are 
soniet lines  surrounded  by  two 

or  three  broad  strips  of  ail  he-  1*^^^*  ^^^ 

sive  plaster  under  the  Imnd- 
age,  to  prevent  their  slipping. 
If  this  is  done,  the  straps 
shouhl  not  \w  tightly  dniwn, 
as  they  are  inelastic,  A 
priniar^^  roller  shtKihl  never 
l)e  applied,  n^  it  (liiniTHslies 
the  interosseiius  spuee  and 
may  cause  injurious  eotistric- 
tion,  or  even  gangi^cne  if  subsequent  swelling  occur.  In  children. 
in  wh<mi  the  splints  are  liable  to  become  misplaccnl,  an  anterior 
angular  splint  can  with  advantage  be  substimterl  for  the  straight 
p^ilinar  splint,  as  it  fixes  the  elbow  anil  is  easier  held  in  position. 
Tlie  torearni  is  siipjKirteil  in  a  broad  handkerehi<fHling,  which  gives 
even  supiKirt.  The  dressing  must  bo  changed  the  second  day,  and 
iigain  in  two  days,  after  which  it  may  be  renewed  twice  a  week  until 
iiuiou  is  firm,  which  will  coinmordy  occur  at  the  end  of  four  weeks. 
Passive  motion  shouhl  be  bcgim  at  the  end  of  ihive  wc^ks,  and  oon- 


Dresslng  for  fhirtiire  t»f  twUi  htmc*  of  the  forr«rm 
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sists  iQ  gentle  ^iipiuation  and  pronation^  with  flexion  and  extension 
of  the  wri^l  and  fingers. 

Simtiltaxieoiis  Fracture  of  the  Htimerus  and  Bonet*  of  the 
Forearm. ^ — Thi^.  itM[uirei*  some  modification  of  the  dressing.  If  the 
fractnre  of  the  hunierns  be  in  its  middle  or  lower  jwrJion,  an  anterior 
ungiilar  ?<plinf,  with  a  shon!dtT-ciip,  und  a  short  posterior  splint  to 
tlie  for\*arm,  may  Ijc  efticient  ;  or  it  may  he  nt^eessary  to  use  the 
mienial  anguhir  ^plint,  the  seraiprone  ptisition  of  the  forearm  lieing, 
of  ec*ur^**%  adopted  in  this  case.  These  fractures  are  liable  to  be  at- 
teoded  with  much  eontn^ion  and  swelling  nf  the  soft  parts,  and  tfie 
tiniof)  piay  be  delayed  in  one  or  all  of  the  bones. 

Practures  of  the  Radius. — These  include  fnietures  of  the  liead, 
the  m^rk,  and  the  shal\  of  the  lione,  fractures  of  (he  lower  end,  and 
tepamtion  of  the  lower  e|>iphysi)«u 

Fractprk  of  the  Head  of  the  Kadius. — This  is  a  very  rare 
eooditioii,  and  is  itsnally  associated  with  dislocation  of  tlie  elljuw,  or 
fTBTtun!  of  the  lower  end  of  the  hiimcnis  or  upper  end  of  the  ulna, 
eppectally  the  eoronoid  pnx-ess.  The  fnteture  may  extend  tf>  the  neck 
of  ibe  lioiie^  it  may  sphi  ofl'a  portion  of  the  head,  or  it  may  Ik*  incom- 
pleti?  (Fig,  8U).  The  cause  may  be  direct  violence,  as  a  blow,  or 
Jt|4^jpr^t  fonx-,  as  a  fidl  n}>on  the  hand  or  a 
^wSisk  of  the  foi-earm,  causing  violent 
abiliictiofi. 

'  nijt, — ^These  are  sonietinies  obscure 
aiii  i  »lt  t«>  S4.'panite  from  fnietures  of  the 

neck  of  Uie  mdius.  There  may  be  loss  of 
niijiti4:»n  of  the  np|>er  fragment,  which  can 
iMimeliiites  be  |Kd{KiO*d,  uikI  crepitus.  The 
Aasction  «f  the  radi*>-humenil  joint  may  be 
pr  riy  impaired. 

nt, — This  con^rists  in  the  applica- 
tioiicpf  flo  anterior  angular  splint^  to  be  worn 
for  ^  '  -:  or  tiie  elbow  may  be  fixe<l 

in  ,  of  a  ri^ht  an^le  by  tlie  appli* 

cnlicm  of  a  nla^ter-of-Pari!*  bandace,  iiK  Ind-     rruHnre  of  lUv  hemi  nmi  «cik 
ID-  iHi  anil  rori-iirm,  and  extending  up 

tu  ila.     Exeision  has  been  practised  with  good  results  both  as 

m  priiDAry  ami  a  see4mdar\*  measui\\ 

FRAm-RK  OP  THE  NECTi  OP  THE  HaHH  S.— Tire  causes  of  this 
fracture  arc  the  same  as  those  of  fracture  of  t!u*  head  of  the  bone,  and 
$hf  sjmpioms  lire  verj-  ttinitlar.  It  very  rarely  occurs  without  fraet- 
Ofi^  nf  the  ht^d.     Se Juration  of  the  ufiper  i'pi(4iy>ity  is  alsn  ver}'  nire. 

Trcfttnuni, — The  tn*atmeut  of  thtse  injuries  would  lie  the  same  as 
for  fracture  of  the  head  of  the  radiust 
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Fractuke  of  the  Shaft  of  the  Radius. — The  ratlins  is  mon* 
frt'^iK'Htly  broken  than  the  ulna,  as  it  reeeivt»:>  the  direct  iinimot  of 
fon*c  tnuisniittetl  fn>m  the  hand.  It  may  be  brt>ken  by  dinnt 
violenet*  or  by  a  tall  on  the  |)alm  of  the  hand. 

SifuijtfomM. — These  consist  in  i)aiQ,  hxss  of  power  of  pronati(m  iiiul 
Hupination,  deformity,  preternatural  mobility,  and  crepitus.  The  de- 
formity consists  in  anterior  displacement  of  the  upjK^r  fragment  by  the 
bic<»|w  and  rotation  inward  by  the  pronator  radii  teres,  and  drawiuj^ 
of  tlie  lower  frajjnient  inward  toward  the  ulna  l>y  the  pronator  quaJ- 
ratus  and  the  long  supinator ;  this  results  in  angular  displaocnunt 
inwanl  (Fig.  90).     In  some  cases  there  is  little  or  no  displacement 

Fig.  90. 


Fracture  of  the  sliaft  of  the  radius.   (Stimsuii.i 


pres(Mit.     When  the  hand  is  pronated  and  supinated  the  liead  of  the 
b(Mie  can  be  felt  to  remain  motionless. 

Trcittiiun', — In  this  case,  as  in  fracture  of  both  bones  of  the  fore- 
arm, the  snj>inc  j)osition  is  preferable  for  the  reastms  previously  given, 
lii'duition  of  the  displacement  is  facilitated  by  flexion  of  the  arm 
and  adduction  of  the  hand.  A  long  anterior  and  a  short  j>osterior 
splint  are  then  apj)lied  in  exactly  the  same  manner  as  for  fracture  of 
both  bones  of  th(»  forearm  (Fig.  88).  Care  must  be  taken  that  the 
fragments  do  not  tall  inward  toward  the  ulna,  and  thus  diminish  the 
interosseous  sj)aee.  The  splints  are  retained  for  about  four  weeks,  at 
which  time  union  is  usually  firm.  The  residts  of  treatment  are  jren- 
erally  very  satisfactory,  although  non-union  may  occasionally  chhmif. 

FuACTruKS  OF  THE  LowER  Eni)  OF  THE  Radtus. — The  com- 
mon fnictnre  in  this  locality  is  the  so-called  Colles's  fracture,  which 
oc(Mirs  from  a  half  inch  to  an  inch  and  a  half  from  the  articidar  end 
of  the  l)ono,  and  which  is  of  very  frequent  occurrence.  Other  in- 
juries of  more  <ir  less  theoretical  interest  consist  in  se])anition  of  the 
anterior  or  posterior  lip  of  the  articular  surface  of  the  radius,  the 
latter  being  known  as  Barton's  fracture.  In  children  we  quite  fn>- 
(luently  have  separation  of  the  lower  epiphysis.  The  cause  of  these 
fractures  is  usually  violence  transmitted  through  the  carpus  by  a  foil 
upon  the  palm  of  the  hand.     The  mechanism  of  their  production  has 
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lied  to  a  cross- breaking  strain  by  overextension  and  trac- 
the  anterior  radio-carp:il  ligament,  to  oixlinar)^  deet>m  posit  ion 
t,  and  to  orasliiug  of  ilie  cancellous  tisisue  between  the  earpun 
diaphy^siH.     It  h  probable  that  one  or  otlier  of  tlie  hist  nien- 
[b  Ui^ualiy  the  correct  explanation.     The  fraetui^^  may  be  trans- 
^r  oblique  from  l>efnre  baekwanJ.     The  lower  fnignient  is  cpnte 
D^itly  comminuted,  and  not  infrequently  ini]KietioTi  exists  Imtween 
fragments;  the  styloid  procesii  of  the  ulna  and  the  internal 
[ligament  are  often  injured.     The  triangular  cartilage  may  be 

4t/nis. — The  symptoms  of  fracture  of  the  hnver  end  of  tlie 
[are  usually  the  chanirteristie  deformity,  juiin,  disability,  and 
DOS  mobility  and  crcpitits.     The  deformity  cuni-ists  in  a  back- 
1  tllspla^-crnent  of  the  lower  fragment,  prodncing  a  prominence  on 

kik  of  the  liand.  and  another  pruminence  upon  the  palmar  sur- 
itth*  higher  up,  whicli  is  due  to  the  lower  end  of  the  upper  frag- 
i  (Plate  II,)»     Tlie  hand  h  inclined  tn  the  radial  side,  due  to  the 

■  Fjo.  01. 
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Delbfinlty  In  CoUifB*«  frmeture*    (SifmBODJ 

Kng  of  thii*  bone,  and  the  styloid  process  of  the  ulna  is  promi- 

the  fialmar  surface.     Tliis  deformity  is  known  a*^  the  **silvor- 

leformit%*,  fn»ra  it5  rcM/nil dance  iu  an  old-fasliioned  silver  fork 

DiaifHOmM, — This  am  b*'  readily  made  in  cases  in  which  deformity 
arkcfl.  Tlir  only  injury  with  whirh  it  rouhl  be  confused  wouhl  be 
ickwmrd  ditUocarion  of  the  wri»t,  which  ooeurs  very  ra n4y,  or  a 
ti«in  of  the  ejMphyttis,  M'hich,  of  course,  can  occur  (udy  \n  chil- 
From  dr^hnuilion  it  may  be  distinguished  by  the  fact  that 
i#  8ti!<efit  ID  dislocation,  and  deformity  dot»s  not  tend  to  i*ccnr 
net*  rednrt*d.  From  separation  of  the  epijibysis  it  is  distin- 
by  ihi*  fact  that  cn^pitus  is  softer  in  the  latter  cnse,  and  th<^ 
iff  the  radius  forms  a  marked  angidar  projection  on  the 
i*urfiMHv  C'lvpitus  and  mobility  may  he  vcr\'  inconspiciioug 
in  whieh  impaction  is  present.  In  such  cases  th*'  iliagnosis 
upon  the  presence  of  ilcformity,  localized  tenderness,  etc. 
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T^rteimmL — ^In  tiie  diai^oeis  of  fracture  of  the  lower  end  of  \ 
fBclitis  ftAKsthisgiii  id  a  greiit  aid  where  there  is  any  doubt  a.s  to  tkl 
nature  of  the  injury  ;  at  tlie  same  time  by  its  u^e  the  reduction  of 
tlie  fracture  ie  greatly  facilitatc*iU  Perfect  reduction  of  ilie  fm^- 
luentfi  id  very  e«sentiai  to  a  satii^&ctory  result.  The  roanipulations 
hy  whirli  thid  is  accaInpIij^heil  consist  in  gmsping  the  forearm  abore 
the  .seat  of  fmcture  with  tht*  left  lizirid  and  the  {>atieDf>  hand  wilh 
the  right,  and   making   forcible   hyperextensioQ   by  beudiog  bad 


the  hand  j  this  mametivre  ic»  tollowed  by  sudden  and  hxC^  TJ 
flexion,  by  which  means  the  lower  fragment  is  ii.Hnally  brc»i*^^ 
downward  into  position ;  or  the  forearm  may  be  held,  and  conn  ^^\ 
extension  made  by  an  assistant  while  the  surgeon  places  his  thnr^^ 
on  either  side  of  the  dorsum  of  the  wrist,  and  applies  the  palc^^ 
surface  of  the  "fingers  of  each  hand  to  the  under  side  of  the  imtieC^^^^ 
liand,  and  then  make^  forcible  hyperextension,  followed  by  flexii^^^ 


PosiUon  of  C(miprti«eft  In  Collea'a  Hmcture 

bringing  the  fragment  downward  and  f«»rwurd  into  place.  Wliere^ 
impaction  is  present  it  may  be  necessary  to  maiiipuhitc  the  fragments  ^ 
forcibly  until  this  is  bniken  uji  before  reduction  is  acconi]»lished. 

The  dressing  corisists  in  placing  the  hand  upni  a  wi'll-padded 
Bond  splint  (Fig.  92),  fiiNt  applying  two  compresses  of  lint,  th*.' 
dorsal  one  over  the  n|ij>cr  eml  of  the  lower  fragment,  and  the  fudmar 
compress  c^ver  the  hnver  end  of  the  upper  fragment  (Fig.  9H),  the 
hand  being  in  the  so|nuc  positiaii.  The  bandage  is  applie<l  in  such  a 
manner  as  to  leave  the  fiog^-'^s  froe  (Fig,  94),  and  the  patient  should 
be  eucouragetl  to  move  thcni  fret^ucntly,  as  by  this  means  trouble- 
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ling  for  fracture  of  ibe  tower  end  of  ifae  rndius. 

tips  of  the  fingers,  and  the  shorter  «>ne  upon  the  piihnar 
extending  from  tlie  4'Hj^lW  to  the  wri.st,  the*  lorearni  l>riiig 
in  a  sling,  with  the  hand  inclined  to  the  ulnar  Jiide*  The 
hould  l>e  left  free  (Fig.  95).  TIjc  anterior  splint  may  ho  dis- 
rith  at  the  end  of  a  week,  a  pad  Wing  applied  on  the  palniar 
Hirer  the  seat  of  fracture.  In  ojost  case*  sati.s factory  re- 
1  lie  obtained  by  the  u^e  of  the  thirsal  splint  alone,  as  there 
y  little  tendency  to  recurrence  of  the  deformity  when  once 
>rilr  reduced.  At  the  .same  tinae  I  do  not  consider  that 
an  be  safely  dit^fjcn.sed  v^ith  altogether,  as  is  recommended 
surgeons,  l^nion  i>  firm  at  the  end  of  four  weeks,  at  which 
Iressings  should  he  removed,  and  massjige  and  passive  motion 
upon.  The  functional  resnUi^  are  rHtially  g<M:»d,  ;dthough 
^ormity  frequently  persists  in  .spite  <if  the  greatest  care  in 
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\  for  CoUet  s  fmctorc  wltti  i^  !nn^  p<3slcrlcir  iitid  n  fihort  nitterior  spHnt 


It 

yii  is  due  in  many  cases  to  crushing  or  ionmiinution  of  the 
ts.  The  raost  frequent  variety  of  <lef»trmity  is  protrusion  of 
nd  pnx5eg«s  of  the  ulna  at  the  anterior  surface  of  the  wrist, 
jft  paat  fifty,  especially  of  a  rheumatic  or  gouty  diathesis, 
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Fracture;  Reversed  Colles's  Fracture. — These  various 
nutiK^s  have  been  applied  to  a  rare  fracture  of  the  lower  end  of  the 
radiii.s  in  which  the  lower  fragment  is  displaced  forward  iIl^tead  of 
iKiekward,  the  deformity  beiing  the  reverse  of  tluit  seen  iu  Colles's 
fnietiin».  The  line  of  fracture  may  be  oblique  or  transverse.  There 
is  a  prominence  on  the  back  of  the  wrist,  which  is  due,  however,  to 
the  end  of  the  upi>er  fragment  of  the  fractured  radius  and  the  styloid 
proct^ss  of  the  ulna  ;  in  front  of  this  is  a  furrow,  marking  the  normal 
|)(»sition  of  the  end  of  the  radius,  and  on  the  |)almar  surface  of  the 
wrist  the  lower  fragment  can  be  felt  underlying  the  flexor  tendons. 
There  may  be  marked  deviation  of  the  hand  to  the  radial  <uk\ 
aceomjianying  similar  deviation  of  the  lower  fragment.  The  foixv 
whi<*h  ])r(Kluees  this  fracture  is  probably  usually  a  fall  ujkju  the  l»ack 
of  tiie  hand  while  it  is  in  a  flexed  i)osition. 

Tiratiaent. — This  consists  in  reduction,  the  manipulations  being 
rarricd  out  so  that  the  force  is  exerted  in  an  opposite  direction  io 
that  <leserilKMl  for  the  reduction  of  Colles's  fracture.  The  arm  may 
tlieu  1)0  treated  upon  a  Bond  splint,  or  two  straight  splints,  as  directed 
under  the  trt»atment  of  Colles's  fracture,  the  position  of  the  pads 
bein<^,  of  course,  reversed. 

SKi'AnATiox  OF  THE  LowER  EPIPHYSIS. — This  injury  occurs  in 
children,  being  quite  frequently  met  with.  The  deformity  is  similar 
to  that  of  Colles's  fracture,  and  consists  in  an  angular  projection  on 
the  palmar  surface*  of  the  forearm  above  the  wrist  and  a  correspond- 
ing d('j)rossion  ui)()n  tiie  dorsal  surface.  Crepitus  is  present,  but  of  a 
soft,  cartilaginous  nature. 

IWdfmrnf, — The  deformity  is  reduced  by  extension,  counter-^xten' 
sion,  ami  nianij)ulation,  and  there  is  little  tendency  to  reproduction* 
The  treatment  is  the  same  as  that  for  Colles's  fracture.  The  resultr 
are  usually  very  siitisfactory. 

Fractures  of  the  Ulna. — Fracture  of  the  ulna  may  take  place 
through  the  olecranon  process,  the  coronoid  process,  or  the  shaft  of 
the  ulna  ;  or  the  styloid  process  may  be  detached. 

FuAcTUUKS  OF  THE  OLECRANON  PROCESS. — These  aPc  rare  in 
children,  hut  ai*e  met  with  quite  commonly  in  adult  life.  Fracture 
may  occur  at  any  portion  of  the  olecranon,  is  rarely  comminuted,  and 
occasionally  compound.  The  cause  is  generally  a  fall  upon  the  elbow, 
in  which  the  direct  violence  is  aided  by  the  contraction  of  the  triceps 
muscle  (Fig.  90).  It  has  occasionally  been  broken  by  muscular 
action. 

Si^mpfoms, — These  are  pain,  loss  of  power  of  extension  of  the  fore- 
arm ;  deformity,  the  fnigmeut  beiugdrawn  up  by  theaction  of  the  triceps 
muscle,  and  a  space  being  felt  between  it  and  the  shaft  of  the  bone 
(Fig.  97),  mobility  and  crepitus  when  it  is  pushed  downward  until  it 


FRACTURES  OF  THE  ULNA,  183 

in  eaDtact  with  the  lower  fragment.  Tlie  separatiun  of  tli<? 
apprr  fnignient  is  greater  in  cases  in  which  the  jwriosteiini  uiirl 
tt^fiiliiioLii^  ex|i:insif»n  t»f  the  trieeps  are  torn  throujrh,  luitl  in  snnic  vnsvs 
:iniouiits  to  hut  very  little.     There  is  often  considerable  s\velHng. 

Fio.  96. 


Frarturt-  orUie  iilecnnon  with  tibroUA  union.     (Park.) 

Prurpio^nt, — Union  takes  place  in  the  gfitat  majority  of  ca.«es  l>y 
fibri>u^  tii'^ue,  aa  in  the  case  of  the  patella  ;  thi^?  i.s  cine  to  the  diflienlty 
to  maintaining  perfect  apposition,  and  probably  from  the  presenee  of 
iho  nynovial  fluid  from  the  joint  between  the  fragments.     Tlie  Irn^lli 


PVltii^rniilj  'if  fntf'ttirc  of  the  olecranon.    iRobertt.) 

flhc*  imiting  Ixmd  varies  considend»ly,  and  nsiially  disability  of  the 
Jin  i.s  prrn^rrlicmate  totlie  sejmration  of  the  fragments*  being  greatef?l 
wlieo  the  npper  fragment  is  far  removed  from  the  h>wer.  Oceasion- 
ally  nnkylo-si-i  of  the  joint  fK?enrs. 

Treatment. — The  arm  should  be  placed  in   the  extended  jmsition, 
\u  irliix  the  triceps  mn^^cle^  upon  the  contraction  of  which  the  dis- 
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placement  of  the  uppr  fragment  depends.  A  straight  gplint  sboiiM 
then  be  applied  to  the  anterior  snrfaee of  tlie  ann,  extending  fromtte 
gh(Mil«h  r  to  tlie  tips  of  the  fingers,  a  little  cxtru  pudding  being  addtti 
nt  tlie  fllM>vv  to  render  it  more  i\>mf<>rtabh%  itr  a  very  obtUj-e-augled 
spUot  of  equal  h^ngth  may  be  ns*^d.  A  eompre^-^  of  lint  shonld  Ix* 
placed  just  aljove  tlie  iip|wr  fni^nient,  ancl  one  or  two  strips  (»f 
adhesive  plaster  a|jp!ied  over  it  obliquely  from  above  downwanl^  | 
lH*ing  fastened  to  the  splint  (Fig.  98).     The  splint  is  then  bandaged! 
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AilUc'.sivc  strap  »ppUcil  ttnlmw  tlit  fragment  iowuward 

to  the  arm   from  the  fingers  to  the  shoulder,  tigure-of-cMght  tu 
being  etnplMved  over  the  elbow  to  fnrtlier  n^ii\>i  in  drawing  down 
u\}\wT  fnigment  (Fig.  99).     Thi.s  dressing  shonld  be  renewed  at  ■ 
i|uent  int4'rviils  at  first,  and  [xiR^ive  motion  institnted  at  the  emi 
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two  or  three  weeks,  the  iVtigrnents  being  held  firndy  in  pof^ition  wli  ^ 
it  is  praetised.     In  tlie  majority  of  eases  a  gtKnl  n^ault  will  be  obtain'^ 
l»y  this  meth(Mb     It  has  been  suggested  to  use   Malgaigne's  hooks   f 
tliis  fnicturCj  or  to  mt  dowji  and  wire  the  fragments,     I   have  r^* 
sorted  to  the  latter  uperation  in  a  ease  of  non-nnion,  and  secured  firi^^ 
bony  union.     In  eases  of  compound  fracture  the  fragments  shnold  \\^ 
tuiited  by  suture. 

Fracture  op  thk  Coronoid  Proc  es8  of  thk  Ulna. — This  is 
a  very  mre  form  fif  frneture.  It  usually  aeeompanies  dislocation,  the 
process  being  broken  off  by  being  driven  agjiinst  the  trochlea.  It 
may  also  result  from  falls  upon  the  hand  or  violent  muscular  action. 
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J  roller  applied  from  the  tijr?  of  the  finp^rs  to  the  slimildor. 
jjgt  angular  splint  i.s  tlivii  applknl,  ami  tho  dressings  retained 
Beks,  being  changed  at  the  usual  intervaKs. 
rrrRE  OF  the  Shaft  of  tue  Ulna, — This  is  usually  due 
juolence  from  a  fall  or  a  blow,  I>i^plaeenient  depitids  upon 
^n  of  the  fracturing  force  ratlier  than  upon  nint^eular  aetion. 
ins  acts  as  a  splint  and  prevents  ovi-rlaitping,  and  if  no 
y  is  present  the  fmctnre  may  easily  eseajve  detection.  Noo- 
curs  niueh  more  frequently  than  in  tlic  radius. 
MtffnomM  is  ordinarily  v^ery  good. 

wtnL — The  dcf<»nnity  should  be  red  need  by  manipnlaiion, 
ig  taken  that  the  interosseous  space  is  nt^t  enerrKiehed  upon. 
ising  ct»nsist.^  of  a  long  anterior  splint  and  a  slH>rt  posterior 
^  identical  with  that  used  for  fracture  of  both  Ijunes  of 
and  the  shaft  of  the  radius  (see  Fig.  >^8), 
fRE  OF  THE  St^txhd  Proc'ess  OF  THE  Ulka. — This 
from  direct  violence  without  other  injury  ;  it  is  very  fre- 
♦K'iatcd  with  fracture  of  th*'  lower  end  of  the  nidins» 
I  a  H'snlt  of  it8  l>eing  torn  off  by  tension  ujiou  the  internal 
[lent, 

U^uu*, — Thesie  are  jmin,  swelling,  crej)itus  and  nxobiliiy  <d'  the 
^rhtch  follows  the  movenieuts  of  the  haml. 
Whnt, — ^By   placing   the   hand   in  the  adductcd   posit iun   tljc 
t  ii»  brought    into  contact  with   the    shat^t  of   the  idna.     A 

tt^  wddch   favors   a<lduction,  can   then  he  applied,   with  a 
rer  the  fragment.     Union  may  be  tihroii>, 
tore  of  the  Carpal  Bones. — Simple  fnictun^  *»f  the  carpal 
with  great  rarity.     Their  small  sisse  and  shajK*  offer 
of  fracture  except  by  direct  violence,    and  even    this 
[iC4^  fracture,  and  tlien  it  is  usually  <if  a  comjxjund  nature. 
kioti  or  extension  of  the  carpus  may,  however,  cauBe  fract- 
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Treatment* — ^Siinple  fracturea  dpiTiaml  reduction  of  deformity 
if  prest*tit,  and  fixutiun  on  a  pailmar  splint  for  three  weeks.  Coiu- 
jmiHid  fraetnre^  are  often  of  a  nature  to  demand  aniputiition  fmm 
injnry  U)  iIh*  soft  jwirls  and  the  rest  of  the  ann.  If  ampntatiou  ran 
he  avoitled^  removal  of  loo*%e  fmgnient.s  and  foreig-n  bodies,  and,  after 
ilressing,  lixation  npon  a  iKihonr  splint  are  indicated. 

Fracture  of  the  Metacarpal  Bones. — The^e  fractures  are  iio( 
veiy  common.  The  second,  foiirih,  and  liftti  njelaearjwds  are  iIk^ 
mot^t  fivt|Uf'ntly  bri>ken»  The  cause  is  connnonly  indirect  violriKv, 
as  in  strikiuiT  with  tlie  clenchiHl  tist — a  vervct»mmfUi  cuu^— *the  fimf 
hcin^  transmitted  frr»m  the  kiuickle^  or  direct  violence  from  a  l>Iow, 
a  fall,  or  a  cruslilng  injury*  Fracttircy  of  the  meta«^rpuii  are  rare  in 
i'hildivn.  S'pa ration  of  the  epiphysis  of  a  metacar|Kd  i»one  lias  bctMi 
rciKjrted  in  at  least  nine  tiises  (Poland),  hot  this  is  only  poesihle umliT 
twenty  years  of  age.  The  deformity  in  fracture  of  the  nietucarpt 
himes  when  presc»nt  is  usually  backwanl,  a  prominence  being  t'clt  <iii 
the  back  of  the  hand  (Plate  III.).  Mobility  and  crepitus  can  usuully 
l>e  elieitCHh  Movements  aiv  painful,  and  the  hand  is  oftm  very  nuK'K 
swollen.  Not  infrequently  the  [latient  docs  not  apply  for  treatrnnn 
until  several  days  or  even  wr-cks  after  tlic  injury, 

Theatmknt, — The  drfiirnuty  should  Ik*  i-orrected,  if  present,  by 
extension  to  the  forresponding  fingers  and  pressure  upim  tlu'  fnvg- 
ments.  A  .straight  palmar  splint,  wide  enough  for  the  whole  hand  ti» 
rest  ujiou,  and  extending  from  the  middle  of  the  forearm  to  the  liji§ 
of  the  fingers,  is  tlicn  a|)plird,  the  |ialra  u(  the  hand  being  hlltKl  with 
extra  padiling.  A  eoni]>ress  is  placed  over  the  seat  of  fracture^  and  a 
bandage  appliwl  overall  (Fig,  100).     If  there  is  stnmg  tendt*ncy  to 
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DroBalng  for  ftacture  of  a  TnetacArpAl  tmn^. 


overriding,  extension  may  he  made  by  strips  of  adhesive  p]a.ster 
a|)plted  to  the  corresponding  finger  and  ruuTiing  thence  to  a  peg  or 
nail  in  the  end  of  the  splint*  the  wrist  being  first  fixt^l  to  the  s^plint 
by  adhesive  straps  or  by  hamlaging.  Union  is  usually  firm  at  tlie 
expiration  of  three  weeks. 

Cora ponnd  f rati ttn\H  of  the  metacarpal  bones  are  often  assfK*iut(*4l 
with  extensive  injury  to  the   soft  parts,  and  as  a  conseipience  may 
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Skiagraph  of  fracture  of  the  ppoximal  phalanx  of  the  ring  finger 
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draMod ainpmatioiK  Where  at  all  feasible^  attempt.^  ,>'liotil<l  he  niiitlr 
to  presen^'e  the  hand,  even  when  large  fnigments  of  Ihjjr'  liave  to  hv 
removed. 

Fractures  of  the  Phalanges  of  the  Fingers, — TIjusc  are  (jiiitc 
common  hB  a  result  uf  eriisbing  itijiiries,  and  even  ineiHed  wounds*  in 
whieh  case  they  are  com|>oiind,  often  involving  sevend  fingers.  Sim- 
ple fractures  are  les^s  eiHiinion.  Tlie  finger  is  sotnetimes  torn  entirely 
off  by  being  caught  in  machinery. 

Symftoms. — These  are  mobility  and  erepittis,  and  sometimes  de- 
lonnity  (Plate  IV.),  espt^eially  in  the  i'liuvs  in  wliich  tlie  fmetiire  is 
»m pound  as  a  result  of  direct  violence. 

TltEATMENT. — In  simjile  fnt<'tiire8  this  consists  in  the  a}»]>lie:itioii 
of  a  narrow  splint,  extending  from  the  entl  of  the  linger  well  np  into 
ibt:  palm  or  wrist,  to  which  may  Iw  added  a  i^bort  dorsal  s^pliut  of 
equal  width,  extending  as  high  as  the  knuckles  (Fig.  101).     Latend 

Fio.  101, 


ptMriaf  for  ftveiure  of  ih«  phftUnx  with  anterior  and  prwterlor  Bpllnta, 

ttpUnt^  can  be  u^  to  overcome  lateral  deformity,  or  a  gntter  moulded 
fyom  pai»teboanI  or  felt  may  \w  titted  to  the  pnlniar  sorlhee  of  the 
finger  (Fig.  102).     For   the   thumb,   a  moulded   pasteboard   splint, 

FKi.  102. 


./ 


f^-. 


1foulc]v4  splliti  for  fhirtur^  of  ih/e  phftUnx.    (H&mfUon.) 


CflUliiCtiig  the  outer  -ide  of  th**  thumb  and  extending  over  the  thenar 
ntlicnoe  as  fara«  ilft  ba^t^j  will  lie  comfortable  and  efficient,  l^nioii 
ii  Srai  in  tJiive  weeks.  Compounfi  fmdnres  of  the  phalanges  often 
dOMod  amputation,  and  it  i«  usually  recommended  to  save  ns  much 
I  poiBibl**  of  the  lingers.     It*  necrosis  occurs,  f ragmen t,s  that  are 
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nccroeed  will  n  cjulio  rmioviil,  and  subsequent  amputation  may  be 
neoeaaarv. 

Fractures  of  the  Femur. — Fractures  of  the  femur  constitute 
about  (i  pur  cent,  of  all  fracturtvs.  They  i^ecur  at  all  age.s,  fractures 
of  ctTtain  |Mjrtious  of  the  bone  being  more  common  at  different  periwU 
*»f  life.  Fraetures;  of  the  neck  of  the  femur  are  extremely  common 
in  elderly  iK.H>plc»  but  occur  with  ^i*cat  rarity  in  children.  Fracturej? 
of  the  shaft  cxscur  with  oouiiidenible  frequency  both  in  children  and 
adults,  Fractnrc*fl  of  the  lower  extremity  are  met  with  during  adult 
life.  For  purposes  of  stu<lyj  fractures  of  the  femur  are  divided  into 
fractures*  of  the  upper  extremity,  fractures  of  the  shaft,  and  fractures 
of  the  luwer  extreniity. 

FnAtTriiF^soFTHK  UrpRR  Extremity  of  the  Femur. — The^ 
include  fracture  of  the  neck  of  the  femur,  t^eparation  uf  the  upj)er 
epipliy.^is,  fmeture  of  the  great  trochanter  an<l  s^eparatiun  of  it^ 
epiphysi.^, 

Fra*ture  of  the  Iiead  of  the  femur  has  been  observed  in  connection 
with  di.slocation»  but  is  extremely  rare, 

Fraciureji  of  the  Keck  of  the  Femur. 
—Fractures  of  the  neck  of  the  femur 
maybe  divided  into  those  within  and 
tho8e  without  the  aip.sule  of  the  joint, 
nr  intracapi^uhir  and  extnicapsular 
fractures. 

It  lira  capi<  n  In  r  f rac  1 1 1  res  occ  u  r 
almo.'^t  exclasively  in  persons  ad- 
vanced in  years,  espt^cially  in  the 
female  sex.  In  a  large  numljcr  of  cases 
It  is  proljahic  that  the  line  of  fracture 
is  not  entirely  within  the  capsule.  The 
fmcturin*^  force  is  <iften  of  ver\'  mild 
or  insignifi<'fint  nature;  thus  slight 
falls  on  the  trochanter,  on  the  knee, 
tnrninej  in  bed,  and  twisting  of  the 
tliigh  in  a  [lerson  advanced  in  year** 
may  l>e  attended  by  fracture  of  the 
femur  within  the  capsule.  The  line 
of  fracture  m:iy  be  transverse  or 
oblique,  and  the  fmeture  is  not  infre- 
quently impacted,  the  lower  fragment  being  driven  into  the  substance 
of  the  hesul  of  the  bone  (Fig.  103). 

The  sifrnptomH  eonsht  in  deformity,  ]>ain,  loss  of  power  in  the  limb, 
and,  where  impaction  is  not  present,  mnbility  anrj  crepitus.  Pain  is 
greater  in  c^ses  in  which  impaction  i^^  not  present,  and  is  acconi^mnied 


Fraclure  through  the  nei'k  uf  thu  femur 
{F.  tubcapitiUiit),    tKoeher.) 
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cpai  tDCKftaed  by  muscular  spasm  and  relieved  by  extension.  The  loss 
of  power  h  usually  a  prominent  symptom,  aUhoiitrli,  owing  to  in^jwic- 
tiou,  it  may  not  be  complete,  Slobility  and  crt^pitusj  are  prenent  only 
in  cases  in  which  im|Kiction  is  absent  or  in  whieh  it  ha^i  been  broken 
up  by  injmlieious  handling-  Shortening  is  usually  present,  jMrhops 
slight  at  first,  often  iuerea.^ing  after  a  few  days  or  weeks,  and  varies 
from  a  half  to  two  inehe.s.  Shortening  is  mea.'^ured  from  the  anterior 
ijK?riar  spine  of  the  ilium  to  the  internal  malleolus,  or  to  the  adduetor 
iWreile  of  the  femur.  It  is  due  m  alteration  of  the  angle  of  the 
oeck  and  shaft,  or  to  nverla[»j>ing,  Tlie  .shaft  is  acted  upon  by  the 
glutei  muaclesj,  the  [lectineus,  and  the  adductors,  as  well  as  tlie  psoas, 
tbipus  internus,  and  obturator  exteriius  muscles.  In  addition  to  the 
shorteoing,  as  raeasurfnl  from  the  anterior  superior  s[jine,  the  tro- 
cJianter  h  elevatetl.  This  eiin  lie  determined  by  its  ndation  to  N^la* 
ton's  line,  which  is  drawn  from  tlie  anterior  superior  spine  of  the 
ilium  to  the  tuberosity  of  the  i^ehinm.  Normally,  this  cros^ses  at  or 
above  the  tip  of  the  great  trochanter,  and  in  fracture  of  the  neck, 

Flo,  104. 


I 


BiTmut'*  Ulo-Jeaioml  trfatislc,  Ibr  dJa^ovlsof  fnicture  of  tlie  neck  of  tbe  femur. 


owing  to  the  drawing  uji  of  the  bonr%  the  tro<'lianter  Ites  at»ove  the 
^jiomuil  line.  The  idevation  t*f  the  tnielianter  may  also  be  detected 
by  the  application  of  Bryant*-  measurement,  which  is  the  distance 
[>m  the  tip  of  the  trochanter  to  a  vertieid  line  dropixrl  from  the 
EWiterior  ftUfierior  spine  of  the  ilium,  wineli  is  compared  with 
the  same  meaiiurement  on  the  ^ound  side,  and  any  Bhortening 
hun  estimated  (Fig.  104).  As  a  result  of  shortening  tliere  is  rehixa- 
loo  of  the  fascia  lata,  as  pointed  out  by  A  His,  whicli  is  most  con- 
[>ieiious4  lK*twe<*n  the  erei^t  of  the  ilinm  and  the  trochanter  majur,  as 
MimatfHl  by  pressing  the  tips  iif  the  fiiigi'rs  between  these  two 
'iny  {lointHi  (Fig,  1U5).  Additional  deformity  h  manifested  by 
cver^ioti  of  the  ff)ot,  leg,  and  thigh,  due  in  part  to  the  action  of  the 
external  rotator  muscles,  and  in  part  to  the  action  of  gravity,  the 
eotre  of  gtnvity  lying  to  the  laitcr  side  of  the  centre  of  the  limb. 
ben  mobility  is  present  the  tro4'hanter  can  he  felt  to  mtate  in  a 
!>rter  axis  than  on  the  opix^site  side.     There   cim   also  \w  felt  a 
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sense  of  resistance  below  Poupart's  ligament  in  the  outer  portion  of 
Scarpa's  triangle,  as  pointed  out  by  Hennequin,  probably  due  to 
angulation  at  the  seat  of  fracture. 

Prognosis — This  in  intracapsular  fracture  is  not  good,  so  far  as  the 
functional  result  is  concerned ;  indeed,  in  very  aged  persons  death 

from   exliaustion   and   hypostatic 
Fio.  105.  pneumonia  is  not  uncommon.  This 

class  of  patients  bears  confinement 
to  bed  very  badly,  and  in  such 
cases  it  is  very  frequently  neces- 
sary to  disregard  the  local  injury 
and  to  get  the   patient   up  and 
around,  in  order  to  prevent  a  fatal 
termination.     Even    under  more 
favorable  conditions   bony  union 
may  be   lacking;   and  when   ob- 
tained it  is  often  accompanied  with 
disability  of  the  limb.    Wliere  the 
line   of  fracture  extends   to   the 
bone  beyond  the  neck  the  cliances 
of  bony  union  are  increased ;  when 
entirely  intracapsular,  owing  prob- 
ably to  deficient  vascularity,  the 
presence   of  synovial    fluid,    and 
imperfect  coaptation,  non-union  is 
usually  the  result.     An  exception 
to  this  may  be  made  in  c:\ses  in 
which  impaction  is  present ;  and 
all  examination  and  manipulation, 
therefore,  should  be  of  the  gentlest 
nature,  to  avoid  breaking  up  an 
impaction  which  may  oifer  the  patient  the  only  chance  of  ever  obtiiin- 
in<j^  a  usctul  linil).     Pain  and  weakness  of  the  limb,  and  limping,  are 
usually  persistent  after  repair,  locomotion  being  conducted  with  the 
aid  of  a  crutch  or  cane. 

Treahnrnf, — In  all  cases  in  which  it  is  feasible  attempts  should  be 
made  to  secure  bony  union.  This,  of  course,  requires  confinement  to 
bed  and  the  application  of  fixation  apparatus,  and  in  a  considerable 
proportion  of  cases  cannot  be  carried  out,  or  is  so  badly  borne  that  it 
must  he  abandoned,  and  the  surgeon's  attention  directed  to  the  genenil 
health  rather  than  to  the  local  injury.  Even  in  such  cases  I  have 
occasionally  seen  good  results  from  confinement  to  bed  alone  for  three 
or  four  weeks  without  retentive  dressings. 

In  dressing  these  fractures  the  patient  should  be  placed  in  bed 


Alli.s*.s  iiutluMl  of  tcsiiii«j  tlie  tension  of  the 
fascia  lata.     iTvobiTts.) 
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Upon  a  firm  mattre^^i  and  an  extension  apparatus  made  from  adiiesive 
pbister  should  be  applied  to  tlie  leg,  extettiiing  m  far  an  tlje  knee- 
joinW  The ^'Xtcnrion  apparatus  is  eonstruetud  l>y  taking  a  pieee  of 
adbmve  planter  two  and  a  half  inelies  in  width,  and  long  enough  to 
vxtood  from  the  outer  side  of  tlie  knee  to  four  inches  Uelow  the  sole 
of  the  fiioty  and  from  this  |Mjiiit  !>iiek  to  the  inner  .Hide  t>f  the  knee  ;  in 
iIh*  et* litre  of  ihi^  ^trip  h  placed  a  bloek  of  wckrI,  two  and  a  half 
mebes  wide  and  four  inches  in  length,  with  a  {K-rforatii^n  in  ild 
cirDtre ;  tlie  bhj«*k  and  the  inner  .surface  of  the  strip  on  eaeh  side  are 
iiext  fiic^*d  with  a  similar  strip  of  adiiesive  plaster  to  a  point  about  an 
ioch  at>ove  each  malle^jlus;  a  few  straps  are  next  wound  around  the 
wooden  bU«»k  lu  tix  the  previously  ap|>lied  straps  ;  the  strip  ot'  plaster 
t*  ot^xt  wanmnl  and  appruH]  to  the  sides  of  the  leg  and  held  iu  posi- 
tion by  Uiree  strips  of  adhesive  plaster  carried  anmnd  the  h*g  at 
iiit4?r\*als  (F'g*  106),  and  the  plaster  is  made  additionally  secure  by 


Fio.  106. 


fXtviiBitin  apparatUA  appiitnl  («>  limb.    (A&LIiurHt./ 


th**  Applieation  of  a  roller  bandage  applied  to  the  foot  and  leg  and 

."♦rric-il   tip   to  the  knee.     Througli   the  pi'rfnration  in  the  blork  or 

^rirrtip  i^*  fastened  a  eord  whieh  jKisses  over  a  pulley  attaehed  to  the 

bed,  and  to  thi«i  cord  is  attached  the  extemling  weiglit.     The  exten- 

•  fKimtns  iR'ing  applied,  lateral   supptrt  is  piven  to  the  leg  and 

•y  «and*lKig^  applifnl  on  either  side;  thr  outrr  sand-h:ig  slionid 

extend  fnMii  the  fo<*t  to  the  axilla,  and  the  inner  one  from  the  toot 

to  i'  'n.     A  weight  of  fivi^  t»r  ten  |Miunds  is  attached  to  llie  ex- 

Iffi       ^      ril,onil  thr  h»wer  fwt  of  the  Iml  should  he  raised  on  hitx'ks 

a  few  ifxJies  high  to  prevent  the  patient  sli|>]»ing  down  in  \m] ;  a 

paid   nf  nnknni   or  eotton   shouM  a\m  be   placed   under   the   teudo- 

ArhtllU  to  rt*Iieve  the  heel  from  pR*ssnre.     This  dressing  is  kept  in 

plmte  for  from  four  to  six  weekf^,  and  if  uni<m  has  oeenrred  the  jKitient 

b  Itrjit  in  In^l  for  a  few  weck»  longer  and  is  tlien  allowed  to  be  al>out, 

nflair  cnitehe^. 
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Where  eoufinement  to  bed  is  attended  witli  failtire  of  health  or 
alarming  syraptoms  the  ijatient  mu3t  be  gotten  up  in  a  ehair,  or  even 
on  crutc^Ue**. 

Some  .surgeons  have  employee!  Thomases  hip  splint  in  the  treat- 
ment of  this  fracture,  and  elaim  by  this  oiethwl  to  secure  greater 
fixation  than  is  possibh*  by  that  previously  descrilied.  This  splint 
eousists  of  a  long   main  piece  or  stenij  witli  cross-biuid.s,  which  sur- 


Skiagraph  of  an  extmcftpeular  fiiicture  ni  xhv  femur. 

round  tlie  chest,  the  tliigh,  and  ihe  calf^      It  is  fitte^I  to  the  palien^^l 
back  on  the    side  of  the  fraetinCj  and  after  having  been  cai\.'ftilly 
piidded  is  fastened  by  a  bandage,  and  in  sc>me  cases   tnif*tit»n  secured  m 
by  the  appHcation  of  adhesive   bands  applied   from   the   thigh  m\m 
fastened  annind   the  hand  m\   the  cjilf.     By  this?  mean.^  it  is  claimed 
that   all  matido  iit  the  scat  of  fracture  is  avnidcd,  the  patient  can  \w 
easily  liandlcd,  and  shmncuing  and  spasai  effeetually  ovcreinne.     Tk' 
splint  should  be  kept  on  for  from  six  weeks  to  two  months  after  the 
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Appearance  of  {)ain,  and  the  patient  should   rt  nuun   in  bed  tor  a 

nth  longer  after  the  appliance  has  l>een  removed. 

The  oprtalivf  trttitment  coiiiiists  in  suturirig^  pc^^iiig,  or  nail  tug 

fni^icnts  together  J  wIhcIj  lias  its  prnpor  jitld  iti  the  young 
I  middle^getlf  when  union  by  other  lueasureii  is  nut  tu  be 
ained. 

Ejctracitjutular  Fnictures  of  th>€  Neck  of  the  Femur. — In  the.se 
Dtures  the  line  of  sefmration  involves  the  lower  portion  of  the  neck 
I  the  trochanter  (Fig.  107),  or  the  neck  and  tlie  upper  imrtion  of 

shaft*  They  occur  usually  in  eonsequenee  of  the  application  of 
isidenihle  force  to  the  region  of  the  great  truehauter,  or  violence 
ii^niitted  as  the  result  of  a  fall  npon  the  foot  or  kuee.  Tliey  are 
letinie^  comminuted,  and  may  he  inipat^ted^  the  neck  being  driven 
>  the  trochanter  and  shaft.  Repair  is  effected  by  means  of  callus, 
ich  is  often  ver)'  abundant  (Fig.  108). 

Flo.  \m. 


Cxiiticmtit  c»Uu«  lin-ximrnpsiiJiiT  fracttire  of  the  ft-mur 


The  mfmpUmui  of  this  frneture  are  very  siniihir  to  those  of  intra- 
muXnt  fracture  ;  indeed,  it  is  often  inipossfible  to  diagnose  between 
Vol.  IIL— 13 
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them.     In  the  case  of  extracapsular  fracture  the  deformity  is  usually 

greater,  the  shortening  varies  from  une- 
quarter  of  an  inch  to  two  or  three 
inches.  The  trochanter  may  be  split, 
the  immcnliate  shortening  is  liable  to  be 
greater  than  in  intracapsular  fracture 
(Fig.  109),  and  eversion  is  usually 
present,  except  when  the  fragments  are 
impacted,  in  which  case  the  foot  may 
be  inverted. 

Diagnosis. — In  either  intracapsular 
or  extracapsular  fracture  of  the  femur 
the  diagnosis  is  often  confused  with  that 
of  ])ostorior  disloaition.  In  dislocation 
of  the  hip,  wliich  occurs  usually  from  the 
application  of  considerable  force,  the 
limb  is  inverted,  very  much  sliorteneil 

Fracture  of  the  neck  of  the  femur.  (oftCU    tO    the   extent   of  three    or    fou  T 

with  splitting  of  the  great  trochanter,  inches),  is  rigid,  and  the  deformity  i=T^ 

reduced    with   difficulty,    usually  onl_y 
after   the   manipulation   appropriate   for   that   form    of  dislocatior^  - 
Disloo^ition  does  not  recur  when  once  reduced.     In   fracture,  on  th  ^* 
contrary,  the  limb  is  usually  everted,  although  in  cases  of  im]iactiom'* 
there  may  be   inversion  of  the  foot;  the  shortening  is  not  alway  =^ 
marked  at  first,  and  seldom  reaches  the  same  extent  as  in  dislocation    ^ 
the  limb  is  easily  restore<l  to  its  pro|)er  position,  and  as  quickly  re  — 
turns   to  the  everted    position  when  the   extending  and    corrcotlnj^ 
force    is  removed.     Crepitus  is  often  present,  and    the    trochanter^ 
instead  of  being   prominent,    as  in  dislocation,    is  rather  flattened. 
The  history  and  age  of  the  patient  will  usually  tlirow  additional  light 
on  the  nature  of  the  ease. 

Fracture  of  the  Neck  of  the  Femur  in  Children. — The  neck  of  the 
femur  may  be  broken  in  children  as  well  as  in  persons  advanced  in 
years,  and  in  such  eases  the  fracture  is  usually  probably  either  im- 
pacted or  grcen-sti(5k  in  nature.  It  is  probably  more  frequent  than 
has  been  hitherto  snpposed  ;  indeed,  it  may  he  accom|)anied  by  very 
few  symptoms,  and  recovery  may  he  rapid.  I^ater  on,  however,  in 
such  eases  it  appears  that  coxa  vara  is  of  frequent  development,  and 
is  attended  by  the  characteristic  symptoms  and  disability  a.ssociate(l 
with  that  condition,  namely,  shortening  and  limitation  of  movement. 

Treatment, — The  dressing  for  extracapsular  fracture  is  identical 
with  that  employed  for  fracture  within  the  limits  of  the  capsule,  from 
which  indeed  it  cannot  be  separated  in  many  cases.  In  childriMi 
where  it  is  diagnosed  it  shonh]  be  treated  in  a  similar  manner;  and  it 
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tmcticlcHl  ill  tlietie  oases  to  ft>llovv  n\i  the  treatment  by  the 
Ion  of  a  iraetiou  hiiv^plinl  for  jfymnt  mouths^  until  the  danger 
qai*nt  bending  of  the  neck  (>f  tlio  ft-inur  is  ims^wL 
tart  of  the  Great  Trochunkr, — As  a  nxvn  indepenilcnt  injury, 
litioti  of  separation  of  the  ^eat  trochan- 
yt  femur  f»ecurs  from  the  ap|ilii»iilion  <if 
Dleace,  «uch  as  a  fall  or  a  blow.  It  may 
in  patients  nnder  eighteen  veal's,  in  a 
^n  of  the  e|iiphysis  of  the  troelianter. 
tmnjft. — Thesc:*  are  .« welling  in  this  rejrion, 
tenderness,  ami  mubility  uf  the  fragment, 
nitt-us.  As  the  fmctuiv  doe^  not  extend 
I  the  shaft  or  axis  of  the  bone,  there  \^ 
ening,  the  movement  of  i!ie  hip  may  be 
tp,  and  locomotion  possible. 
^leid. — ^Contiirenient  to  Iwd  with  tixatiori 
mb  by  Kand-bagTs  \f^  indieateib  Kx tension  is  not  required  fc»r 
lire,  but  may  be  of  service  if  there  be  inneli  piiin  fnmi  injury 
tioo  of  the  joint,  ami  is  applied  as  in  fmeture  of  the  neck  of 
ir. 

hirREK  OF  THK  Shajt  OF  THE  Femur. — Fractufcs  of  tlie 
the  femur  <K*cur  with  con^itleral)le  fr<'qiieney  at  all  ages,  br^ing 
|mon,  JMJWever,  nnder  leu  years.  In  ehildreu  the  line  t>f  sepn- 
(  n^nally  more  or  let^s  transverse ;  in  adults  it  is  t  tinnruHily 
Kiekets,  a  common  disc^ase  in  ehildren.  is  certainly  a  predis- 
RUiie  to  this  fracture.  It  ix-trurs  frt»m  direct  violence,  fj'oni 
Vtolenoe,  or  from  muscular  action. 


F|.;.  Ill 


Fi(i.  no. 


w^ 


Frfl<'Uire  of  Ibe  greai 
trotimotcir of  ihe  fismur. 

(Itryiita,) 


Ottvcrrnjnt  rtf  ni  titiTi  r>l  ih*'  }^fm>-  nr\*\  ilirtrtip.  Tnuffli'f  nnd  eiterniil  rraiitora. 


\^mM^ — Tliese  are  those  common  to  frnetnre,  d("f*)rniity»  mo- 
d  crepitus  nsually  U'ing  well  marked*  The  deformity  eonsistn 
hitijr, due  toovcrlap[»iug  of  the  fViigments  and  to  angular  di»- 
It;  tld«  nngnbrity  is  nmst  marked  in  frnctnre^  of  th*'  upjKT 
femur  (Fiff,  111,  where  the  upp*»r  fragment   i^  drawn 
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forward  uritl  iipwani  by  the  action  of  the  psoas  and  iHacus  internum 
muscles,  or  outwartl  by  the  action  of  the  ghitfeus  niiuimus  and  obtu- 
rator internus  and  qimdnituB  femoris,  or  a  combination  of  th^sc 
j>ositi<>ns  fuiiy  be  present  ;  at  the  same  time  the  lower  fragment  is 
drawn  toward  tlie  up|>er.  In  fractures  (»f  the  sliaft  btwer  down  the 
lower  fragment  usually  Iies§  behind  and  to  the  inner  side  of  the  upper 

fragment  (Fig.  112);  the  foot  is  everted^  due  to  the  weight  of  the 

• 

Fio.  112. 


Dlsplacotnout  in  fVmcture  of  the  shult  of  Ihe  femur. 

limb,  the  centre  of  gravity  of  which  lies  to   the  outer  side  of  the 
axis. 

ProffHoms, — It    may   be    said    that    a   ^ood    functional    result  h 

obtained  in  the  large  majority  of  cases,  although,  except  in  the  ciise^ 
of  cliildren,  a  certiiin  amount  of  shortening  Is  inevitable,  varvin^^ 
from  one-quarter  to  one  an<l  a  half  iu<*hes.  A?*  has  been  frequentl  ^^ 
pointed  outj  the  two  limbs  vary  slightly  in  length  in  the  normi^^^ 
individual,  so  that  a  slight  anionut  of  shortening  may  be  looked  upj  -^ 
with  complacency. 

Trcafment. — In  fmctui-es  of  the  upper  third  iA^  the  femur  th-*^ 
principal  difficulty  arises  from  the  upward  and  ontwani  rotalioa  o^-^^ 
the  upper  fragment.  Usually  this  is  overcome  by  the  dressing  to  l>-^^ 
described*  In  exceptitiual  cases  in  which  it  is  impossible  to  oveR^om*  ^ 
the  angular  tlefm^mity  by  the  usual  dressing,  it  may  be  ncK?essarv  t(^^ 
bring  the  lower  fragment  into  a  line  with  the  upper  by  nutans  of  8^  | 
double-inclined  plane  or  a   fracture-box  (Fig.   113),  the  extensiotf:^ 


i described  by  Prof.  N.  R*  Smith,  Diav  l>e  luintlMp-il  to  the  linih  arnl 
the  lutUT  tfiUf*jM*mlfiI. 

In  Uu'  trt'utnieiit  of  fractures  of  the  shaft  of  tho  ft-niiir  the  dress- 

^  are  applifHi  to  <litiitiii>h  «.>  far  its  jx)s>ible  the  shorteiiii*^,  aiKl  to 

pre%*efit  angular  ar  mtatorv'  dit^pkicenient  of  the  fragments.     In  dress- 

ing  thew  fractun-ii  the  putieiit   should  be  plaeed  ii|kiii  a  fraeture-hed 

or  an  tinlinarv  lied  with  a  iirm  hair  iimltreKs  ;  an  extension  apparatus 

[  of  adh<!99ive  plaster  is  applieiK  and  exteii^iion  is  imulv  hy  a  weight 

attjiriipf]  in  I  his  as  prrvioiK'^ly  d<*serih**il.     I^ntcral  snppnrt  is  given  to 

the  limb  by  tl»e  applieatimi  of  two  wcMnlen  splints — tlie  onter,  or  long 

ooe,  extend  ing  fmm  tlie  axilla  to  thr  foot;  the  inner,  or  ehort  one, 

I'Xtefiding  from   the  groin   Ut  the  hnji.     The  splints  at  their  tipper 

ea&lrrmity  e^houhl  be  alxnit   six  inches  in  widtli,  and  at   their  lower 

Utfraiity  about  three  and  a  half  in(*hes.     The  splints  are  w^rapped  in 

ItDt-clutli  whieli  extends  froni  the  frHjt  to  tlu'  gruin,  and  after  this 

been  plaeiHi  nnch-r  ibe  limb  the  splints  are  iixed  in  their  pro|KT 

(mtiofl^y  tb<j  phort  one  to  the  inner  »ide,  the  long  mie  to  the  onter 

^k  uf  the  limb,     ft'tween  the  lind)  and  the  splints  are  in terj>osed 

"t»ti-l)ag!* :  the  outer  Ixig  should  Ik*  long  enough  t*i  extend  Irum  the 

nilla  to  the  f4»ot»  the  inner  one  from  the  groin  to  the  foot.     The 

^iitit^^imi  bittn-bags  art*  held  in  plarp  by  five  or  six  strips  cif  bandage 

in^iiiig  at  intervals  under  the  limb  and  body  and  nnmnd  the  splints 

^od  bmn-lKtg^.     The  heel  h  m\'ei\  from  prei^snre  by  plaeing  a  wad 

.•^/"f^ikiun  or  cotton   umler  the  temhi-Aehilliv,  atid  iifter  the  splints 

ivo   U^n  bnmght  into  place  the  r?trips  u(  bandage  an-  firndy  tied  to 

them,  and  a  weight  of  ten  or  twelve  jMHind.s  is  attached  to  the 


Ftci.  IH. 


ftf  Aftrturr  of  the  tbiR  of  thcl^mur  with  Utenil  iplinti^  iiTk<1  hnin  l^fitr^.    (Aebbunt.) 

^w  ^^^^Hng  ritnL      lb*'  t«Mi<  of  the  1>*"<1  is  Hiised  l»»  pn'V<  iit  the  patient 

»*V»it»g  don  n want  and  to  allow  the  weight  of  th*'  ImhW  to  act  as  n 

^^^ter-extending  force.     After  the  applimthm  of  I  he  dressingi^  the 

^*^b  f^hould  lie  sliirhtly  a^wlneted.     During   the  alYer-trpatment  of 

^^*  fructoiTi^  the  j4urge*»n  i^hould  m^  that  the  splints  and  bran-hags 
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are  kept  firmly  in  j>laci»,  and  that  the  foot  docs  not  roll  outward; 
is  accomplished  by  untying  the  strips  and  Readjusting  the  bags 
then  bringing  up  the  splints  and  securing  them  in  pi>sition  by  faf 
ing  the  strips  (Fig.  114).  The  extension  apparatus  usually  does 
re<piire  renewal  during  the  course  of  treatment.  The  exten 
apparatus  and  splints  are  kept  in  place  for  four  or  six  weeks,  an 
this  time  union  at  the  seat  of  fracture  is  usually  quite  firm,  so 
they  may  be  r(»niov(»d,  and  the  fracture  is  then  supjmrted  by  raou 
jxisteboanl  splints  or  by  the  application  of  a  plaster-of-Paris  s] 
for  sevend  weeks  longcT,  and  at  the  end  of  eight  weeks  it  is  sa 
allow  the  |>atient  to  Ik*  up  and  around  on  crutches. 

Many  surgeons,  in  fracture  of  the  shaft  of  the  femur,  prefer  to 
a  lim(j  L'xtvrnal  Mmd-hof/  and  a  shorter  internal  one,  in  place  of 
corresponding  long  and  short  splints  and  bran-bags,  and  if  cai 
observed  t<»  see  that  the  sand-lwigs  are  ke]>t  accurately  in  contact  ^ 
the  liinl)  an<l  luwly  excellent  results  may  Ik?  obtained  by  this  fom 
dressing.  A fter  considerable  ex|K^rience  with  both  methods  of  furn 
ing  lateral  support  in  the  dressing  of  fractures  of  the  shaft  of 
femur,  I  am  well  siitisfied  that  angular  deformity  is  less  likel 
r(\sult  where  the  splints  and  bran-bags  are  employed. 

Fracfmrs  of  (he  Slut/i  of  the  Femur  in  Children. — A  consider 
expori<'nce  in  the  treatment  of  fractures  of  the  femur  in  infants 
children  has  M  me  to  adopt  the  following  line  of  prcwtHlure :  in 
fants  or  children  under  eighteen  mimths  of  age  the  shortening  is  i 
ally  not  marked,  and  I  find  that  the  use  of  continuous  extensio 
unsatisfactory,  ihm\  the  fact  that  the  child  has  to  be  lifted  t( 
nnrx'd,  iC  it  is  taking  the  breast,  and  when  the  naj)kin  is  chau 
In  these  eases  the  treatment  is  as  follows  :  the  injurc^l  thigh  is  c 
pared  with  its  tMlow,  and  deformity,  if  present,  is  noted,  and  m 
urements  arc  taken  to  ascertain  if  shortening  is  present.  If  thei 
angular  deiorniity  or  bending  of  the  bone  from  incomplete  fraci 
this  is  eorrectiMl  by  manual  force  ;  and  if  the  fracture  be  an  in( 
plete  one,  in  the  manipulation  necessary  to  correct  the  deformitv 
unbroken  iibres  ui"  the  bone  often  give  way,  rendering  the  fracti 
complete  one  ;  this  I  consider  no  disadvantnge.  An  anjvsthetic 
be  required  if  th<'  manipulation  causes  the  patient  much  discom 
The  liml)  is  next  held  in  the  corrected  jK^sition,  and  a  binders'  b 
splint  is  cut  long  enough  to  extend  from  the  sole  of  the  foot  t( 
ribs,  and  wide  enough  at  its  up|)cr  portion  to  include  one-half  of 
IxKly  an<l  jM'lvis,  and  idso  wide  enough  to  include  one-half  of 
thigh  and  leg.  This  is  soaked  in  boiling  water  and  applied  to 
form  to  the  outer  portion  of  the  body  and  j)elvis  and  to  the  thigh 
leg,  being  cut  to  fit  tlu?  groin.  This  is  next  well  padded  with  co 
and  then  applied  to  the  foot,  leg,  thigh,  and  body,  and  held  fii 
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in  place  by  the  turns  of  u  bundagt.%     TIjI.s  splint  fixes  tbo  knee-  and 

hij^j*nnis.     In  a  few  hour.**,  when  it  ha^  become  tinu,  the  imtient  emi 

/jL*   Jifu^l  when  the  iKtl  ts  rhangetl,  or  to  be  mirst'd,  wlilioiit  di.seom- 

itMrt  or  without  dis|ilai-ing  the  tragnient.^.     This  splint  is  not  changed 

wr  a    W4H-k  unle^v*  it  lKUH>iijew  soih*^!,  and  is  tlieii  reaj^jjlied,  or  a  fresh 

«fplint  tN  applied  in  the  same  manner.     The  dressing  is  nsually  worn 

^«*  four  w«*«kh,  nnd  then  can  be  disj>ensed  with,  as  union  is  generally 

qtitt^^    firm  at   the  s«:*at  of  fraeture   by  tliat    time.     In    infants  ihis 

^l^thoci  of  treatment   has   in   my  e\i>frienee  given  most  satisfuetory 

Ifi  the  tn?atment  of  fmetures  of  the  femur  in  chihlren  over  eigh- 

Eiionth^  of  age  I  nsiiully  apply  extension,  eounter-extensitin,  and 

al  gup|Kjrt.   tlic  <lressing   b(*ing   with   a   few  mfulifieations   that 

jwlitc?!^  i.s  ein[doye4l  in  adults  for  a  similar  injury,     1  have  found  that 

«"riilc]si|.|]  ^(  i\i\^  jig^*  liear  eonhnement  to  bed  very  welL     In  the  dres8- 

>  iit^  «:*f  tbe^'  cuiscs  1  eonsider  the  use  fjf  an  an^sthetie  essential  when 

W*^     first  dfx?H*?ing  h  applied. 

-Ajter  iip[dying  the  extension  apparatus  to  the  leg  two  pieces  of 
™***«^^r&^  Ixiard  are  next  cut,  the  outer  one  long  enough  to  extend  from 
™^  KYtiit  tnielmntcr  to  a  point  a  little  below  the  knee-j«)int ;  tlie  inner 
«J«i€?  ^»f  pufBeieDt  length  to  n*aeh  frr»ni  tlie  jxTineinn  to  a  jioint  a  little 
"t^i<i^%=-  tlie  knee-joint ;  these  should  l:x'  made  to  eoidorm  to  the  shajK? 
[^  ^^l**  thigh,  and  eaeh  should  be  wide  enough  to  in(*!ude  a  little  less 
^•^  <»n€*half  of  the  eireumferenee  of  the  thigh.  These  splints  are 
^^    ^lijiprtl  in   iMuling  water  to  soften  them,  and  are  then  fitted  to 


[tli« 


^actcmal  and  internal  as[K»ct  of  the  thigh  ;  they  arc  finally  ])aclded 


'tft    a  layer  of  eot  ton -wadding,  and  firmly  secured  tr>  the  thigh,  while 
*  •^^   limh  is  held  in  the  pro{>er  jiosition  by  an  assistant, 

fter  Imnilaging   the   juistrl>o!ird   s])lints   to  tlu'   thigh,  the   brati 

and  thi?  long  external  and  internal  splints  are  a<ljusted  in  the 

'^  rier  de*cril)ed  for  the  trratment  of  tliis  fracture  in  the  adult.     A 

^■fe'ltt  of  fn*ni  six  to  eight  pounds  will  be  suttieient  for  the  extension. 

portions  of  thi»*  dressing  may  require  renewal  in  a  few  days, 

^lic  extension  apparatus  does  not  usually  require  renewal.     If  the 

.  ^*«^?t^*  boanl  splints  Ih-couic  soiled  fron*  the  urine  or  fiveal  evacua- 

Jf**,  they  cao  be  replaced  by  new  one*?  witht»ut  ditheulty.     In  male 

**^Ti*n  tlif  urine  can  be  passnl  into  a  jar  or  urinal,  but  in  female 

**^in*n  the  dressings  are  more  likiJy  to  be  soiled  and  require  more 

^*J4?Dt  dmngiT'**,     When  evacuation  from  the  Iww els  occur  the  in- 

^  ""^^^^.l  ^dint  and  sand-bag  are  removed,  and  as  the  ordinary  bed-pan 

,^^*^*  biTge  to  be  slipjied  under  the  buttix'ks,  I  nsually  find  tliat  a  flat 

J*  fkkte,  eavered   with  a  piece  of  muslin,  can  be  slipj>ed  under  the 

^''*^«jcfcs  to  receive  the  fji'cfd  mattor. 

This  dressing  is  employeil  for  about  four  wecki?,  and  if  union  is 
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liriii  tiie  extension  U  then  removed,  and  the  mouIdL-d  binders*  boanl 
aplint^  art!  n*iippli<Hj  mid  aUowtnl  to  reaiain  for  twu  f>r  tlirei*  ir(H.'b 
Kmgt*r,  the  child  bc»in|£  [MTniitttKl  to  t^it  up  iu  bet!  and  niovt*  llie  liinf 
as  he  desire;*.  At  tlie  t»nd  of  six  wrek?*,  if  he  i*^  «ld  enougli  t*»  u?^ 
crutches,  he  is  allowed  to  go  al>out  on  these  for  a  feir  week**.  I  Dev^T 
jiermit  thes**  cases  to  walk  u()on  the  injnre<l  limb  until  the  expirution 
of  fight  vveek?^,  f<»r  1  have  .^een  nise-s  in  which  verv  markixl  beading 
of  the  limb  or  consecutive  *<hortt»ning  octnirriHl  from  jmtient?*  Wiug 
nlltiwi  d  t<»  walk  n|Mm  the  limb  at  the  end  of  live  or  hix  week^,  Kt^ 
fnicture  of  the  lM)ne  I  have  als^o  .seen  i>ccur  n|KJn  flight  {mjvi>catii>n 
when  the  patient  was  allowed  to  walk  about  before  the  ealhijs  at  ik 
seat  of  fnietun*  waj<!  sufliciently  conH>lidated. 

The  results  of  treatment  of  fmctnn*?*  of  the  femur  in  ehilflrea  m- 
usually  satisfucti>ry.     Tlie  shortening  is  generally  i^lighl,  not  im»re  thao 
one-fourth  to  three-fourths  of  an    inch,  and   indeed   in  ftome  cfk^t'^s 
espei'itilly  fraeture?  involving  the  Inwcr  thin!  of  the  bone,  examined 
a  few  monthg  after  tlie  irjJNrv,  the  injured  limb  by  mea-»urement  owy 
be  fouinl   to  be   slightly  longer  than   the   sound  one.     This  may  l^e 
accounted  for,  according  to  Verneuil,  by  increased  gnnvth  uf  theiajurvA 
bone,  due  t(j  irritation  of  the  lower  epiphvsis  iVom  the  t^aumali^m  - 
Angular  deformity  is  usually  not  pre^sent  i^ 
the  df'fiirmity  was  satisfactorily  reduced  in  tl»  ^ 
early  ta^alnunt  of  the  ease,  ^, 

FRACTUtSES?  I)F  THE  I>lWER  EnD  OF  TII^^  ^^^ 

Frmiii. — ^These  iuclirde  snpnieondyloid  fract-^^^^^ 
ures^   «^cparalioii   <>f  the   lower  epiphysis,  anC-^ 

tract ure  of  mw  or  both  condyles,  ^ 

Sttprarouffifhui  Frttrturr  nf  (he  Frmnr, — """^^^d 
The  fnu'ture  rnxnirs  alwnc  the  condyles,  either'^^  ^^^^.^ 
at  ihcir  base  or  some  little  distance  removed  ^  ^^-^ 
from  them.  The  deformity  usnally  consi^t^ 
ill  a  iKu^kwartl  di>]ilacemtiit  of  ihe  lower  frag- 
ment irom  the  action  of  the  gastrocnemius 
musele  which  arises  from  it  {Fig,  Ho). 

TreaimcnL — ^This  is  by  the  ajiplication  of 
extension,  splints,  and  bran-bags,  as  described 
for  the  treatment  for  fnieture  of  the  shaft, 

Separation  of  the  lArwrr  Epiphyms, — This 
occurs  as  a  result  of  great  violence  in  patients 
under  eighteen  years.  Tlie  nature  of  the  vic»- 
leuee  has  usually  been  the  twisting  pnxluced 
by  the  leg  l>eing  caught  l>etween  the  sp<:»ke^ 
of  a  wheel  while  iu  motion.  Quite  a  large  nnndier  of  cases  of  this 
i'liury  lire  on  record,  in  a  large  ju-oportton  of  whicli  the  fj 
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•n  cum(w>uiu!.     The  dofurojity  usually  r'nufe^i.^ts  in  a  furwaril  dii>- 
iljK^tQeDt  oi  the  lower  fnigitieut,  the  ii|>]H'r  fmgnium  being  ilis|)lact»d 
rtorly.     Tlie  pciplittiul  vchs^U  uud  nerve^s  ai^  nut  infrequently 
'Injured. 

#V^«y/fomj*.— These  art*  the  deform ity,  eoiijsisting,  as  has  been  siiid, 
to  a  forward  displacement  of  tlie  l(»wer  tVagnieul  (and  with  it,  of 
o*un«<',  the  knee),  abnormal  mobility,  and  H)ft  erepiliii?.     The  vmX  of 
be  dbipbyt^ii^  may  l*e  driven  throngh  ijie  tissues  of  the  popliteal  space. 
The  knf^*-joi«t  U  not  tisiially  ojiened. 

Treahtirnt, — Ana*stliesia  will  prolmbly  be  reqiiiivd  as  a  preliminary 
tfi  reduction.  This  may  Uv  very  dittieult,  but  can  usually  be  accum- 
jJtjihed  hy  manipulation,  wliieh  coosistH  in  dirtrt  pressure  and  flexion 
of  the  kijt^  oil  the  thigh.  (>]K»n  incision  may  be  necessary  before 
twiuction  am  \w  aceumpH?heil.  Keset'tion  of  tlie  cud  of  the  dia|*liysi8 
may  Ir*  ni»eesksarv  in  compotmd  fractures  as  an  ai*i  to  reduction, 
although  in  many  of  the  hitter  e4is*»s  amputation  will  be  called  for  on 
w-txmnt  of  the  injury  tn  the  vessels  au<l  Hift  parts.  vVfter  reduction 
^icapplicnttonof  extenmon  ap[Kirntus  *>r  <»f  a  plaster-of- Paris  bandage 
toilitf  It^  and  thigh  will  Ik-  indicateiL 

^nidurtjt  of  t/it   ^hndyUs  of  the  Fnnut\ — The  most  ct*nimou  cause 

*^  frartun»  of  the  c<>ndyle^  is  a  blow  or  a  fall  upon  the  knee.     It  is 

f*o»^^»^iWr  for  one  f»f  the  eondyhs  to  l>e  scjiarated  hy 

•V'^iIhiod.      Kit  her   condyle   may   be   broken   sej>a- 
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•*^^<*^^v,  or  wc  mav  Imve  a  T-frarture  (Fig.  116). 


k 


lutorcfitiflyloid  fmcl- 
tirc     of     the     feinur. 


««**-^«»   fractureH  are  not  infret|ncntly  complicated 
**>'     M  flijury  to  the  p4»pHteal  vesM'l>  an<t  uerve-. 

^^^lfmpimM.—T\\v^  may  Ik?  very  slight.    In  a  case 

vitly  nmler  my  ejirc.  in  whifh  fnictnre  t»f  one 

vie  was  asso<*iated  with  couj pound  fracture  of 

****t:  9rm   hon^^  of  the  h»g,  the   fragment  was  tunnil 

•*l*c:*«i   it»*lf,    so    tliat    the    fnirturr^l    surfate    pr» - 

^«?tm^e:^*fl   in   the   knee-joiut.     The    krux*  was   maiu- 

^ir^^3d  in  partial  flexion,  and  could  uf^t  be  com- 

\Aemr^    •  rided. 

^  ^ — Re<lnetion  is  aeorunplishcfl  by  flex- 

*^  tlie  ]eg  uj^vn  the  thigh,  in  eomhifiation  with 
♦ftiz^^  ion  ujion  the  leg,  iM-iug  «irefnl  to  avoid  such  vicdeuce  as  miglit 
oil  eTTa^  iujnn-  to  the  |M*i»liteal  ner\*cs  or  vessels.  The  after-treatment 
*il*  drpend  upcm  whether  tlie  line  of  fracture  runs  completely  acroet* 
^  Wgitudinal    axis  of  the  Ijone  or  rnerfly  srpnnites  one  condyle, 

In       ^hf- former  caM*  the  extension  shouM  l»e  applied  as  in  (Uxlinary 
#"T**^ei>ndyhiid  fnicture,  in  enmhination  with  the  lateral  splints  and 
bt^^^-Ugs.     If  the  line  of  fnicturi"  involves  merely  *me  romlylc,  the 
iJ^   't»fo  InnL'  fnirhi re-box,  ext(*ndiug  to  the  middle  of  the  thigh,  with 


if^  ^ 
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a  compress  over  the  injure^l  condyle,  will  Ik*  snttieient;  or  the  log 
iiiay  Ik?  eiicasi»tl  in  u  i>hL*«ter-oi-Paris  Inuuiage,  although  I  usually 
pn^fer  to  iKisjtpone  the  application  of  the  cast  until  all  swelHug  liu> 
sul)si<leil.      In    the  case  nientione<l  al>ove,    in    which    the   fragniont 
was   turncKl   uj^on   itself,   preventing  extension,  nianipulatiim  failocV 
to  restore    it    to    its    pn)i)er  {)osition,  and    I    therefore  opened  tjjt- 
joint  and    renioveil    the   fragment.     Fracture   of  the   condyles  <>i-^  ^ 
the  femur  may  \ye  followetl  by  permanent  ankylosis  or  stifliiess  o  :Jfc- 
the  joint. 

C()Mi»()rxD  FuA(TUHEs  OF  THE  Femur, — Thcsc  are  not  uncom  — 
mon,  esiH»cially  as  the  n»sult  of  railroad  injuries,  and  are  associatecz-* 
with  so  much  injury  of  the  soft  i>arts,  laceration  of  the  bloodvessels^==rr=s 
etc.,  as  often  to  will  for  immcHliate  amputation.  More  conservative-  ^ 
treatment  should  \w  attempttnl  where  the  main  artery  of  the  linih  i=  S^ 
intact,  and  where  the  comminution  of  the  fmgments  and  the  con  m:  :a 
tusion  and  lac(»nition  of  the  soft  parts  are  not  such  as  to  forbid  aiteniptt  -^^  * 
to  siive  the  linil>.  In  these  cases,  aft<T  thorough  sterilization  of  tli*  m:  3 
wound  and  the  surrounding  |>jirts,  and  removal  of  detached  frag  .^.^a 
meuts,  it  is  well  to  unite  the  fragments  by  some  form  of  sutun*-  3^^ 
either  by  heavy  silver  wire  or  by  silver  splints  and  screws.  Frc»—  z^ 
dminage  must  be  providc^d,  and  fixation  secured  either  by  the  appli  m-  J 
cation  of  a  plaster  bandage,  including  the  whole  limb,  or  of  the  onliS^  J 
nary  extension  aj)paratus.  lender  these  cin'umstances  it  will  oftor  — =  . 
be  possii)le  to  avoid  amj>utation  and  si»cure  a  giHKl  functional  result' 
although  |XMhaj)s  attended  by  considerable  shortening. 

A  inhalant    Trcntnuiif  of   FraciurvH  of  the   Femur, — To  avoid  th 
long   confineni(»nt   to  bed,  with  its  cnforctMl   idleness  and  dangler 
health,  s<»me  surg<'(>nsj  esp(K'ially  in  Germany,  have  recomniende<l  tl 

ap])lication  of  a  ])laster-of-Paris  dressing,  which  will  permit  the  u: 

of  the  limb  by  the  patient.  Simultaneously  these  surgeons  alsoa;^*^ 
that  the  proec^ss  of  repair  is  hastene<l  and  muscular  atrophy  and  joii*- 
stitiness  avoided.  The  method  of  application  is  as  follows :  the  V^:^ 
and  foot  are  first  included  in  a  strong  plaster-of-Paris  cast,  which 
applied  directly  to  the  skin,  extending  from  the  metatarsal  bones? 
the  knee.  The  foot  is  first  padded  with  a  number  of  layers  of  cott^ 
and  is  kept  at  a  right  angle  to  the  leg  while  the  plaster  is  settif^^ 
Extension  is  made  from  the  plaster  c^st  and  counter-extension  frc^^  ^ 
the  chest,  until  the  deformity  is  reduced  and  the  limbs  are  of  equ-^^^^ 
length.  The  plaster  bandage  is  then  continued  up  the  thigh  ^^^ 
the  tulx>r  ischii  and  gluteal  fold,  and  around  the  lower  portio-^^ 
of  the  abdomen  and  the  jx'lvis  on  the  affected  side  as  high  as  t\\^^ 
anterior  sujx?rior  spine,  strips  of  veneer  or  basswood  being  incorpo-^^ 
rated  in  it  to  strengthen  it.  Extension  and  counter-extension  ar^ 
kept  up  until  the  bandages  are  firm.     Beginning  the  followin^r  '^*" 
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It  i.s  allnwed  to  wnlk,  at  iiv^t  witli  criitclie^^,  liittT  with  ii 
and  finiilly  liearing  hix  weight  without  sufiport  ujron  the  cast. 
I  children  and  VMUiig  adiiltK 
k's  long  hip-f*pliiit,  with  trae- 
Ricit^jiieee  aiid  with  exti'a  8up- 
Iruund  the  thij^lu  or  Thomias's 
t,  msiy  l»c  applied  after  iiniofi 
JO,  and  the  |i£itjent  furnished 
cnitehes  and  a  high  sole  on 
pjMj^ite  iilMje  (  Fig.  117).  Chtl* 
bear  CH>nfineinent  to  Ih^I  very 

u»  II  rule,  .-^t*  that  I  do  rjot 
t  there  i.^  enough  to  he  gained 
tinterUdanee  the  ri.sk  of  this 
idtirc',  however  small  it  may  ht\ 
bK^ture  of  the  Patella.— 
Iiirt?  of  the  pate  I  hi  is  an  acx^i- 

of  young  achilt  an*l  middle 
•nd  h  mo^t  frequent  in  (he 
I  ?ex.  The  usual  cause  is  uuks- 
r  action*  th«*  patella  heing 
tn  tninsversely  l*y  the  eon- 
bin  of  the  «piMdric<'ps  femoris 

ee  whih*  tin*  linih  is  in  the 
m  of  iKirtial  flexion,  n^  n 
{k  of  a  fail,  in  an  effort  to 
In  the  erect  p*iHture.  It  may 
%e  broken  l»y  direet  violence. 
lireetion  of  the  fracture  may  be 
jiveiise,  vertical,  or  oblirjue ;  the 
bn?  IS  n.«!»ally  simple,  Init  may  he  eompound  or  eonnninuted  (Fig, 
I  tn  the  latter  ease  it  is  generally  the  result  of  direel  viuh'Uee» 
IfMlTOMR. — These  <»on»i.st  in  pain  and  swelling,  <!rie  in  part  toi'X- 
Mioo  of  fluid  and  blood  WMthin  the  capsule  of  the  joint ;  seimm- 
118.  *'^*"  '*^*  *'^*^  fniguients,  marked  only  in  the  transverse 
or  oblique  variety,  and  in  pro|Kirtion  to  the  extent  of 
hu^eration  of  the  temlinous  exfninsion  of  the  quadri- 
ce|i^.  Tlie  separation  is  due  in  these  cases  to  eoii- 
tniction  of  the  quadriceps  muscle  and  distention  of 
the  joint  by  synovial  fluid  and  Idond.  Tliere  h 
marked  disability,  although  u<x'asiouully  patients  are 
rii  fmci^  al>l«*  '*»  walk  when  eompelled  to  do  m ;  crepitus  am  lie 
6  |]fti*iu.  obtained  by  relaxing  the  quadrieeps  musrieand  drawing 
ulbt^up]>er  frugment  until  it  is  hn>trghtin  eontact  with  the  li^wer. 


AmbulMiil    tri'Jilnn'iit    of  fnirtiiir  of   Ihe 
the  j)la9ter-Mf  ^u^i^  Ixmdu^cv    (Wnrljwuf'c.i 
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PR0GK08IS, —  In   fracture  of  llie   j>at4>Ha   uniun  oixliiiarily  takes 

pliu*e  l>y  filmjua  ti.Hsue;  indeed^  thU  is  the  nile  in  all  c^ses  not  treiit<*d 

by  operation.     The  fibrous  band  varies  in  length; 

Jfio,  119.  j^j  guiTK*  ciises  tljere  is  almost  no  appreciable  ^e(l- 

&aration  of  the  fragments,  although  the  union  i? 
Iig:tnientoUH  ;    in    other  casej*  the   sepji ration  tiiiir 
amount  t*>  three  or  four  inches  ;  in  the  latter  cstf^^ 
the  disability  is  usually  marked  (Fig.  119)»    Diirfl 
ability  may  alsci  depc»nd   on   rigidity  of  the  joint, 
line  to  intm-artieular  adhej^ioni?.     In  the  majority 
of  caiies  there  U   some  weakness  or  stiffness  of 
the  joint. 

Trkatmkxt. — This  may  be  o]K*rativc  or  noim - 
o|M*rative.  The  various  operative  methcds^  a«"*^ 
attendtH]  witli  considerable  rihk»  as  they  nearly  a  ^ 
involve  inoi!>ion  and  ojK^ning  the  joint-r^p^ule.  I 
view  of  the  usual  favond>le  results  obtained  h_  •* 
nou-opemtive  measures^  liiey  are  only  to  be  reccjin^'^ 
mendiHl  when*  the  operator  is  able  to  carry  out  th  ^ 
strictest  details  of  aseptic  technique*  They  (nm&ii?-^ 
in  open  incision,  with  suture  c»f  the  fragments  witlB^ 
silver  wi*v,  or  suture  of  the  eapsiite  and  periiistemu^ 
By  diese  metluxls  all  fnignients  of  ]»erio?!teuii  <" 
wliieti  m:iy  fall  between  the  fragment*  and  iiitcr-'^ 
LoiJir  flbroa*  union  In  fere  with  tuiifjn  can  1k^  removed  and  the  joirr  * 
fmctiiru  <,f  the  imiicVIii.   ^leaused  of  bliMjd  and   fluid.     Other  methfxls  aiw^ 

suneutancous   circumpatellar   suture,  or    Bjirkcr: 
ojienitionj  and  the  use  of  Malgaigne's  htM^ks.     In  Barker's  ojK'nitiu»  ^ 
a  puncture  is  made  through  the  ligiimeutum  jmtelhe  ;  a  curved  mt^Jl  -H 
U  passed  under  the  patella  from  below  upward  and  Ijronglit  tint  al>ovc^^ 
trmislixing  the  tendon  cif  the  ipiadrieeps  mnselc  ;  it  is  threaded  wit— ::i^ 
lieavy  silk  or  silver  wii'c  and   withdmwn.     TIjc   needle   is  then  ur— 3i 
threaded,  passed  thnatgli   the  s:ime  pimct are  above  the  patella,  ov^* 
the  bone,  brmight  tait  through  the  same  puncture  below,  rethread^^ 
with  the  other  end  of  th?  ligatnr?,  and  again  withdniwn,  thus  earf^ 
ing  the  suture  com  pi  tely  around  the  patella,  both  ends  prrtnidi*- 
through  the   upper  puncture;  it   is  then  tied  with  sufti(»ient  firmnc-^^ 
to  bring  the  fnigments  into  exact  apposition,  and  the  ends  buried      ^ 
the  wound  {Fig.  120),     The  limb  is  dressed  with  gauze  and  plae^^ 
on   a   posterior  splint    or  encased   in    a   plaster  cast.     The    ligatu^^ 
necessarily    transfixes    the    joint,    and    the    operation     is    therefor'^ 
attended  with    the   same    danger   of  infection   as    accompanies    th 
f»pcn    operation*     It  does    not    permit  of  cleansing  of  the  joint  o 
removal   of  fragments  of  periosteum   which   nuiy  fall  lietween   the- 
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fkieDts.     Excelleul  results,  however,  have  beeo  ubtuiiied  by  tlits 


[iOpctttloil  Ibr  tnocvcrtc  fracture  of  tlic  paU>nii  by  raeaiia  of  a  ligature  pasi^cd  arouud 
ibe  bone,  i  Kecu  and  WhiU',) 
algaigne'H  Hoolcn, — Thi^  nietlicKl  of  trciitment  lias  been  revived 
fccfnt  y«*an*,  and  when  [inictised,  a.s  it  should  be,  with  strict  aseivtic 
vit^ue,  has  been  attended  with  very  favonibk'  results  (Figs,  121, 
i-    Ad  anti>^ptic  dressing  is  applietl  over  tlie  hooks,  which  are 

Flo.  122. 
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Xon-opiratice  treatment  is  the  method  applicable  to  the  majo 
of  cases  in  j>rivate  practice  in  the  hands  of  the  majority  of  pra 
tioners.  It  consists  in  the  application  of  a  primary  roller,  inchid 
the  foot  and  extending  to  just  below  the  knee-joint,  the  leg  bt'iiig 
an  extended  ])osition.  The  quadriceps  femoris  is  then  further 
hixed  by  flexing  the  thigh  upon  the  pelvis.  A  straight  j)<>R;ter 
wooden  splint,  well  padded  and  of  sufficient  length  to  extend  fn 

Fig.  123. 


Agiic\v'>  »pllnt  fi)r  fracture  of  the  iiatella. 

the  middle  of  the  thigh  to  the  middle  of  the  leg,  is  applied  to 
posterior  surface.  The  upper  fragment  is  drawn  down  and  fixed 
a  compress  i)laced  above  it,  and  secured  by  one  or  two  strips  of  adf 
sive  j)laster  passing  obliquely  over  it  and  around  the  j)Osterior  surl'a 
of  the  splint.  The  lower  fragment  is  treated  in  a  similar  manner, 
compress  being  placed  below  it  and  held  by  a  strip  jjasstnl  oblique 
around  the  splint  in  the  ()p{M)site  direction  to  that  first  applied.  Tl 
leg  and  tliigli  are  then  bandaged  to  the  splint,  figure-of-eight  tur 
being  used  over  the  knee  to  assist  in  maintaining  apposition  < 
the  fragments.     This  dressing  is  removed  and  reapplied  at  intervJ 

Fig.  124 


Aijuew's  splint  applied. 

(hiring  the  course  of  treatment.  The  limb  is  kept  in  an  elevated  p< 
tion,  eitluM'  in  a  fracture-box  or  on  an  inclined  ))lane,  and  the  drc 
ing  maintained  for  from  four  to  six  weeks.  Agnew's  splint,  wh 
consists  of  a  ])osterior  splint  ])rovided  with  i>egs  (Fig.  123),  anu 
whxeh  i\\r  ends  of  the  strips  of  adhesive  plaster  are  passed  (Fig.  15 
may  be  used  instead  of  the  posterior  splint. 

It  is  sometimes  recommended  to  attempt  to  disperse  the  effus 
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Joint  by  mai^'^gt*  or  tliu  iipplifatiuu  i>i'  i%  niUlK^r  baiitlairc  fur 
^V8,  before  aj^plying  the  fixation  ap|jamtu?^  dcM-'ribed.  After 
I  of  tiie  splint  at  ilic*  end  of  tlinn.*  or  four  wwks  a  ]ihi>tt  r  cast, 
^g  from  tlie  midilk  of  the  leg  to  llie  Jiiiildlf  r»f  the  thigh,  in 
land  allowed  to  r^'main  for  several  weeks*  longer.  After  re- 
Bf  the  wtst  umKsage  and  gentle  jiassive  movement  may  be 
n;  or  ma.-^ssage  may  he  pmetiH'il  earlier  throii^^li  a  fniestnim 
laasty  or  tbe  latter  may  W  split  hj  as  to  ptrmit  nf  its  daily 

L 

paetion  on  the  upper  fragment  may  \iv  attendi^l  hy  lengthen- 
fee  tibrtKis  band,  even  after  union  and  repair  sri^m  fiiiily  ciun- 
|e  [ititieiit  sj»mdd  exereisc  great  rare  in 
of  the  limb  tor  bome  months  after  tlie 

A  laoetl  knee-c*ap  or  liandage  may 
f  during  tliis  time, 
bctnre  \s  nut  a  very  nneoinmun  acci- 
Itl  tbt?  other  patella  nniy  hr  hroken, 
Py  as  a  nsidt  of  the  wcaknrss  ami 
^n.^  of  HrTurity  in  tlie  iiijiirtil  limb. 
iwi/ jVficf iirf  18  noi  attr'tidnl  by  tiiueh 
In  of  the  fragnn'Ui,  and  fixation  on 
tor  splint,  followed  l»y  the  Mp|ili<%j1rou 
Iter  c'ast,  nsnally  giveh  goixl  ix-hidts. 
)ound  Ff'ttrtiirc  of  (hr  Pat t tin, — Com- 
flietnn*  of  the  palrlht  esdls  iV»r  aetive 
pion.  Thorough  »^teriIi/,ation  of  the 
Id  of  the  wntniil  shcjuhl  be  imnie- 
ItTietiM'ii,  t hi' joint  irrigtitrii,  all  loobe 
l8  remi»ve<l,  »nd  the  renniining  frag- 
|ltnn»d  bv  silver  win'  itr  alt?^cirbable 

The  woiuiil  in  tin*  eapsidi-  slnMild  be 
irith  nagttt ;  and  it  is  well  to  pn>vi<le 

for  a  tVw  day-  by  tht*  iiist*rtit>ii  uf 
Ito  till' joint,  whieh  may  be  removei! 
id  of  that  time  if  no  symptmni^  of  infection  laanifest  thrm- 
n^\r  remainder  of  the  skin  woimd  i-  snnir<*d.  the  wound 
^ith  a  large  antiseptie  divssing,  am!  tlie  leg  mainlained  iit  flir 
I  p^ition  by  the  a|»pliejition  nf  a  piisterior  splint  or  plaster- 
drt'^'sing. 

biree  of  the  Bones  of  the  Legr.— FnAiTiiti:  of  Both 
TTIK  Lwi. — ^Fnicturf*  of  both  bones  of  the  leg  occurn  quite 
«!*  a  n-sidt  of  dirert   vioh*m-<'  from  a  blow  or  a  rrnshing 

from  imlin-et  violenrc  usually  due  to  a  fall.      F^nietun*  due 

violence  may  oi*eur  at  any  portion  of  the  bone ;  when  tfu- 


LlDi-of  frnelurc  At  Junt'lltm 
r»f  the  lo\iur  thin)  iiud  ruiddk* 
third  of  ihv  tibia.   iFiirk  ) 


908 


THE  TREATMENT  OF  FRACTURES. 


rci^ult  of  indirect  violence  it  unually  oocurs  almut  the  junction  of  the 
middle  iiiid  lower  thirds.  In  the  latter  ca^se  thf  direction  uf  the  lim 
of  fnic'lure  of  the  tibia  is  commonly  oblique,  from  above  downwtml 
and  from  behind  forwanl.  The  fibula,  in  fractures  due  to  in<Lreot 
violence,  is  usually  broken  at  a  slightly  higher  point  (Fig.  12o), 
The  line  of  fracture  may  extend  into  the  anklc»-joint  (Fig.  I26)or 
into  the  knee-joint. 

Sj/wptanun. — ^The  8ymptom.s  of  this  fracture  are  deformity,  mobilityt 
crepitus,  pain,  swelling,  etc.     If  the  line  of  fracture  is  transveRe,  in 

Fig   12G. 


Skio^rnpLi  of  rrwctuiv  'it  IJii?  lihlu  iin<\ 


which  case  it  is  usually  the  consequence  of  diret*t  violence,  defofi^^^  J 
may  be  absent.  In  ohlitjiu-  fmcturi's  there  will  usually  he  cfni^'  "^ 
erable  shortcuingj  tiio  lower  fm^nieut  being  drawn  upward  and  ba^'f"^ 
ward.  Lateral  displacement  may  also  be  present.  The  subcutant'ou-^  , 
surface  of  the  tibia  is  easily  palpated,  aud  any  variation  from  thr 
normal  line  is  usually   readily  deteoted. 

Tret r( men f.—Mauy  .sur^(*nns,  after  reduction  t>f  the  fracture  by  ex- 
tension and  counter-extension,  recommend  the  imnu'<liate  application 
of  a  plaster-of  Paris  banda^c%  vvbicli  extends  from  the  t<^>e8  to  above 
the  knee-joint  (Fig.  127).     Swelling  of  the  limb  maybe  present  when 


first  seen ;  or,  if  not,  in  liable  to  develoji  tihortly  afterwaixl. 

t  l)e  applied  at  this  time,  bt-torc  swelling  has  occiiri^d, 

con^trictirms  of  the  limb  i>r  annoying  prt'ssiire-shmj|;hs  vmiy 

develop.     On   tlie  othor  hantl,  if  we  wait  until  ^wulling 


Ptmter  bAfidiige  applied  to  (Vnrtnre  of  tbe  bones  of  the  legr. 

I  before  applyiii^^  the  phii^ter-of-Paris  baiKhigeJt  must  bo 
^eek  or  ten  days,  when  the  8W(*l!in^r  lias  !<*iljsifh'd,  as 
ring  to  reduction  in  the  nize  of  the  limb,  iixatit*ii  will  no 
complete.  My  praetice  in  these  cjist^s,  after  rcHluction  of 
ity  by  extension  and  eorniter-exten*?ion,  aidrd  l>y  manipu- 
I  neeejiisary,  h  to  tival  tlie  fiiR'tiirt'  by  placinijj  the  leg  in  a 

Kpadde<i  witli  a  soft  pillow,  the*   fiwjt  beiny;  adjusted  at  a 
d  ^9eeured  to  the  foot-pit-ce  by  a  baiida^t%  antl  eomprfsses 
i^  between  the  foot  and  the  f*_K>t-boardj  inider  the  heel, 


Fio.  128, 


ealf-niUf>clos.     The  fnictiiro-l>f»x   may  Ito  swnng  tt»  a  frame  over 

bixl,  allowing  the*  patipiit  tu  turn  slitrhtly  fnmi  side  to  side,  and  tl 

makr  t!ie  troatment  less  irksome  (Fig.  \2d}.     Tfiis  dressing  is. 
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fm 


{ 


l)r  about  ten  day?*,  or  imttl  the*  .swelling  Im*^  >^nh.^Rle<l,  when  a 
M-Fari.-^  luindji^e  i^  appliL-*!,  iin-lutlirjg  the  funt  uaJ  k»g,  and 
ig  aUnc  the  knee-joint.  Thi.s  is  allowetl  lu  rt*niaiii  iindig- 
tr  MX  or  i-ight  week<,  during  tlie  latter  |^irt  of  whieli  time 
ml  can  niuve  about  on  erutehos  witliont  Uetirinu  any  weight 
k0JiinH|  limb.  At  the  exj»iratiim  of  tliat  time  it  i:^  removed, 
lion  will  iisuully  lx»  found  to  hv  tirm,  Jf  any  mobility  of  the 
|U  i^  f>reH*nt  at  this  timr,  anoth<T  east  of  tln^same  ilimensions 
1^  applied,  and  allowed  to  i\nnain  for  three  or  four  weeks 
!  JNmie  surgeons  prefer  other  fonns  of  tiplints  initil  the  jswelliuLT 
ItJetl,  ^ueli  tus  VolkmannV  .splint  { Fig.  IM*^) ;  the  Cabot  |»ysterior 
pi;  and  in  s<jme  case.^,  in  whirh  there  is  a  tondrney  to  i^bort- 
■rioU}%  ingenious  forms  of  traction  splints  have  Ijeen  ajipUed. 

E'  ruE  HF  THR  Tibia. — The  tiliia  ntay  be  fractured  at  any 
r  lis  length.  an<l   the  nii|>er  and   lower  epiphyses  are  some- 
lanttiHl  in   (iirly  life.     In  fractures  of 
le  up|>er  or  the  lower  end  of  the    tibia  ^'**^   1^1- 

^dxiring  joints  may  be  involved  (Fig. 
'he  cauhe;^  of  fmetnre  of  the   tibia  are 
Ki  and  indirwt  vioh-ncr. 
Bcture  of  the  shaft   of  the  tibia  alone 
tient    h  not    usually   very  fiiarked,  fhe 
liftg  as  a  .*[ilint  to  prevent   shortening. 
lines  near  the  knee-joint,  or  extending 
;he  symptoms  of  displucenient  niay  be 
Ub^cnt  nr  there  may  hv  some  tilling  of 
nentei*     Etlu^ion  inti>  the  joint  is  eom- 
|i]   the   tibial    vessels    nmy    be  injin^ed. 
rcle  of  the  tibia  has  iK^easinnnlly  been 
by    violent   contraction  of  the   quad- 
orii*.     The  tip  of  tlie  internal  mallcubm 
ntly  lorn  ofl*   in    fiiielure  of  the   lower 
le  fibula.      In  epiphyseal  s<  |ianition  nf 
Sreml  of  tt)e  tibia  th«MnternaI  malleolus 
B  it**  normal  relation   t*)  the  foot  ;  the 
f^^f^uently  broken  «t  tlu*  same  time. 
hi^nt, — ^The    treatment   of  fraetun*    of 
is  the  name  as  tliat  des*'ribed  for  fnieture 
bm€«'Of  the   b^g.     The  prognot*is  i.^ 
rept   when^  the  joints  are  involved  in 
fracture,  in  svhlrh  i^i^v  more  or  less 
y  n^uli 

r.  »»F  Till;  Fun  LA. — The  tibuhi  h 
riK    bmken   in  its  h»wer   third  bv  indirect  violence.     It 


Fmrlur**  of  Ihi*  »p\^T  end 


2t: 


TBK  TRKA'nfrxT  nr  /7Mr7'r/?ry 


rtut 


y,  h<nv<tvi*r»  he  brokoii    in  mm  r    jMntiou 


iLu^rtii  m  cunise- 


queneo  of  violenw  anpHiMl  ilin*<!tly  ui  tlmt  ix»int»  Fnicturcs  of  tiie 
tippiT  t*itfl  of  the  bont*  may  iilir^  hi*  due  to  tniiseiilar  actioD  or  to 
fi»rt^tl  acKlurtion  of  tin*  lug.  In  fracture*;;  of  the  iipprr  eudofiW 
fihiilu  thr  tjpjKT  fragment  may  \k*  drawn  backward  by  ih-  biwjK 
The  jiopUteal  nerve  h  sometiitiert  ifijured.  In  fracture  of  the  rfiaft 
of  the  fibidn,  di^iplnecmcnt  when  iiresi'nt  consists  in  a  tilting  forward 
of  the  lower  oml  of  the  upp*r  fmg;inent. 

TVtahneni, — ^The  treatment  of  fractures  of  the  upjKT  end  of  tk 
fibula  and  of  the  shaft  of  the  fibula  cimsists  in  the  iij^e  of  a  fracture- 

Ihix   for   \\iv   fifj^t   week^  or  iinti^ 
!^0'  132.  the  swell in^  fias  subsided,  follower 

by  the  applit^ation  of  a  pliiste^^ 
cast,  or  by  the  apjdieation  of  ^ 
plaster- of- Paris  bandage  inimeJi 
ately,  extending  from  the  base  c^i 

Fio,  133. 


Fractal  roof  the  Ubiti  iiinl  filmlu  niMir  thefttikli*. 

a  [•lira.) 


the  toes  to  abiive  tlie  knee-joint.  In  the  case  t>f  fracture  of  the  npjK*r 
end  of  tlic  fibula  the  backward  displacement  may  Ix'  oveivome  by 
Hexing  the  kiiec^  and  then  ap[>lyin|Lr  a  plaster-nf-Puris  bandairc. 

Frat^lmr  f if  the  Lower  EmI  of  fhv  Ffhnla, — Pfitfa  Frndun'. — Indi- 
rect violcuce  exerted  thrntm'h  the  i'oot  is  the  cause  of  fractun*  of  the 
lower  t^^d  of  the   fibnla^  and   it  may  Ik*  due  to  either  addnetion  or 
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tielioii  of  the  i\mL  Pott's  fmctyrc%  In-  wliicli  I  ineun  ii  irat^turt' 
Jie  lower  fifth  of  the  fibula,  att-c»ndi'tl  bv  laccmtion  of  the  interiml 
ml  Hj^mjent,  avul^iim  of  the  iiiterniii  nmllfoliis,  or  frnrtnre  f»f  the 
E2r  cnlgt'  of  tlie  tibia,  i*^  due  to  Jibdiieticm  ainl  tn'cr.-^ion  of  the  foot 
,  132),  Th«»  fxterfjiil  inalleohi.s  may  be  ttirii  off  by  forced  :idduc- 
and  inversion, 

it/mjUtMnff. — The-^  in  Pott*6  fracture*  are  everi&lou  and  backward 

tlaeemeut  of  the  foot,  with  proniiiieiiee  of  the  iuternal  malleolus 

widening  of  the  ankle-joint,  with  perhaps  ilisphuTnieiit  uf  the  as- 

^aluA(Fig-  133),     There  are  increased  hiteml  niubih'ty,  tenclcrness, 

crepilust  over  the  seat  of  fracture, 

^mtmrni. — The    deformity  is   ea.sily  correc*ted  by  inversion  and 

ion  upon  the  foot,  ilrawing  it  forw^anl,  but  invniediately  returns 

the   f<M>t  i.-^  releai4e<l.     In  a  few  cases    in  which  tlure  was  great 

of  the  muscles  of  the  calf  I   have  fotuitl  it  of  advantage  to 

Fio.  134 


Dupuytreti's  splint. 


rffvid 


l^thr*   tendo-Aehilli^  ^nilwutaneously.      After    redur»tion  of  the 

td^fformitT  tlie  fracture  nuiy   be  treated  by  placing  the  h'g  in  a  fmet- 

jUri*-baiE,  a^  d<*scribed   in   the  treatment  of  fracture  o(  both  liones  <if 

[ihe  leg,  with  the  addition  of  two  eouiprcsses,  one   above  the  internal 

nalleotus  amltlte  other  l>eh>w  the  external  malleolus,  to  txeri  pressure 

ati  op|)ci^Ite  ilin^jtion  tii  that  of  the   deformity.     After  a  week  or 

pa   days  the  plusUfr-fjf- Paris    liaudage   is  ap]Flie(h     Some    surgeons 

ply    tins    jdaster*of- Paris   dres^sing    itnniediately    idler  tlie    injury. 

imong  tlw?  other  methmls  of  dressing  this    fraetiu'e    may  be  nien- 

fiooed    Diipnytren's  •'plint  (Fig.    134),   which   consists  u(  a  straight 

littomal  HpltHly  extenilirig  from  the  hiwer  |M»ri  f>f  the  thigh  to  about  six 

f  below  the  ^ole  »if  the  (otit^  which    is  ap[ilied  to  the  iinier  side 

tiw  l^g  mid   fiH>t,  being   heavily  padded  over  the    [)ortion   winch 

in  c»>ntaet  wiih   the  lower  portion  nf  the  leg  and  ankle;  the 

ml  and  leg  :irc  then  Iwiuntl  to  this   in   such  a  manner  as  to  cause 

ked  inversion  of  tl»e  fo<it,  thus  t*<»rrccting  the   deformity.     This 

Btnjf  IS  now  seldom  employed,  owing  to  the  pain  and   distonifort 

ibid)   iii*«idly  aaHmiiMniy   its  !isc\     Stimsoirs  |icisterior  and   lateral 

?r  pplint>i  may  be  ns<'d  from  the  beginning  (Figs.  135  and  136). 

rnrs  usually  without   difficidty,  being  quite  firm  at  the  end 

Ilk,     The  jmtient  should  nut   be  allowed  to  place  his  weight 
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ufHiji    the   foot   for  six   wi?€k8.      H<*  may,  however,  go  around  od 
oriitrhe>«  iifivr  \\iv  |ihi>^tt*r  haiuia^*  ha;^  been  applied. 

FntHare  uj  the  exivt^mil  nwfMHJt^  due  to  a4l«Iiicliuu,  Is  arrtmh 
panicnl  by  invcrs^iun  iiiMc^d  of  <*v(»r^itm  of  iJie  foot.  The  fragment 
can  easily  Ik;  ft?U  on  the  outer  ^i<le  of  the  foot     Pain,  mobility,  and 

Fir;.  K>5. 


rrepitns  arc  also  pR^si'iit.  The  frrahnmt  coiij^ists  iti  the  iLse  of  ^ 
fructuiv-box  or  pLii^terMji-Pjiri??  binnlag:Lv  it  heing  remenilxTed  i]m  \ 
the  deformity  is  itsiudly  the  opposite  of  that  in  Pott'^^  fracture,  th^ 
toot  lii'in^  dressr-d.  lher«:'fore,  in  a  slicfhtly  everted  position. 

Atiiljiiitint  Treat  mad  of  f  met  tins  of  the  Boum  of  the  Ley, — Thc^ 
objeet  h  to  apply  such  a  dressing  afi  will  euable  the  patient  to  use  th<^ 
member  in  walking,  disjurii^ing  verj^  shortly  with  the  u^  of  eitherl 

Fig,  136.  1 


I'nttV  rpn^tnrt*;  lateral  plnstrr  splint.    (SUm!>«tn  > 

cnitrh  or  cimr,  and  emitinulng  to  use  it  during  the  jnTiod  in  wbicll  | 
the  hones  are  muting.  Tlve  ad%*antages  whieh  the  advocates  of  this! 
treatment  rUiim  are:  the  faet  that  the  patient  is  etiableil  in  be  abontj 
and  to  transact  his  orilinarv  biis^ine.ss ;  tliat  tlie  general  health  is  not 
liable  to  be  injured  by  c(»nfine>nient  to  bed  ;  swelling  is  diminislied  orl 
avoided;  niusenlar  atropljy  and  joint- stiffness  are  prevented;  ex- 
cessive callus  does  not  occur,  and  union  is  hastened. 

The  treattnent  as  upplitid  to  fracture  of  the  1^  consists  in  first- 


iiKuu*  rjs|K'eiaiiy  iiiicK  uver  me  soie  oi  me  loot  oy  means  oi  a 
?r  of  longitudinal  turns.  It  is  closely  applied  just  below  the 
of  the  tibia  and  the  fibula,  the  object  being  when  the  patient 
to  have  the  weight  supportcni  u}>on  the  surface  of  the  leg  below 
lee-joint,  and  to  a  less  extent  ui>on  the  calf.  No  weight  falls 
the  foot,  owing  to  the  padding  which  has  l)een  placed  between 

I  the  sole  of  the  plaster  cast.  Excellent  results  have  been 
ed  by  a  number  of  surgeons  in  cases  treated  by  this  method ; 
ic  ambulant  treatment  of  fractures  may  be  said  to  be  still  on 
Lod  its  advantages  can  hardly  be  said  to  outweigh  its  disadvant- 
ind  dangers  in  the  average  run  of  cases.  When  used,  the 
t«  should,  in  my  opinion,  be  kept  under  continuous  observation. 
MPOUND  Fractures  of  the  Bones  of  the  Leg. — These  are 
requent  injuries,  occurring  either  from  direct  or  indirect  viol- 
in the  former  case  the  fracture  being  usually  compound  from 

it,  in  the  latter  case  from  within.  In  cjises  of  fracture  by 
violence  there  is  freipiently  great  injury  of  the  soft  parts,  and 
w  of  the  vessels. 

mtmnd, — Attempts  should  l)e  made  to  preserve  the  limb  in  all 
n  which  the  soft  |>arts  are  not  hopelessly  injured,  or  in  which 
ents  of  such  length  do  not  have  to  be  removed  as  would  render 
improbable.  Even  after  removal  of  quite  large  fragments  a 
limb,  although  |>erhaps  miuli  shortened,  may  be  obtained, 
i  cases  except  those  in  which  the  fracture  is  compound  through 

II  puncture,  usually  from  within,  ]>rimary  fixation  by  silver 
otores  or  silver  splints  and  screws  will  probably  be  the  best 
d  of  treatment.     Drainage   should    be   employed   in   cases   in 

there  is  a  probability  of  impjiirment  of  vitality  of  the  soft 
J,  or  in  which  primary  inflection  of  the  wound  may  have 
•ed;  and  if  the  limb  is  sw(»llen  free  incision  of  the  deep  fascia 
I  be  emph)ye<l  to  relieve  tension  and  secure  free  drainage. 
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applioil  immediately,  being  fenestrated  later  for  dressing  of  the 
wound.  Union  without  suppuration  can  very  frequently  be  obtained, 
although  the  i^eriod  retjuired  for  solidification  of  the  fracture  will 
usually  l)e  much  h>nger  than  in  tlie  ciise  of  simple  fractures.  The 
cast  may  be  worn  until  union  is  firm,  or  some  form  of  splint  which 
provi<les  for  fixation  of  the  bones  may  be  applied,  and  by  the  ii<e  of 
the  limb  in  locomotion  union  is  sometimes  hastened. 

Fracture  of  the  Bonee  of  the  Foot. — Simple  fracture  of  the 
bones  of  the  foot  is  not  common.  The  boiK^  of  the  tarsus  are  ven* 
seldom  broken  alone ;  practically  the  only  ones  wliich  we  need  con- 
sider are  the  os  calcis  and  the  astragalus.  Compound  fractures  of 
the  foot  are  much  more  common,  as  a  result  of  crushing  injuries. 

FRAcTrRE  OF  THE  AsTRAOALUS. — The  astragjilus  may  bebfoken 
as  a  H'sult  of  a  fall  from  a  considerable  height,  the  patient  aligliting 
on  the  feet,  although  such  violence  is  much  more  likely  to  result  in 
fracture  of  one  or  I)(>th  of  the  bones  of  the  leg.     There  is  not  usually 
much  displacement  attending  this  fracture  ;  and  this  fact,  in  connec- 
tion with  the  swelling,  may  render  the  diagnosis  difficult  without  a«^ 
A'-ray  examination.     There  are  pain,  inability  to  walk,  and  considet- 
able  swelling,  and  it  is  sometim(»s  possible  by  moving  the  foot  ^^ 
obtain  crepitus. 

Trent nunf. — Attempts  should  l)e  made  to  re<luce  any  displacerac^  ^ 
that  is  present,  the  leg  being  flexed  ujion  the  thigh  during  manip^^, 
lation.     The  after-treatment  consists  in  fixation  of  the  fo'it  at  a  rig^^ 
angle,  preferably  by  a  moulded  binders'  l)oard  splint,  which  is  replaccr^^ 
in  a  week  or  ten  days,  when  the  swelling  has  subsided,  by  a  piaster^ 
of-Paris  dressing,  which  is  allowed  to  remain  for  five  or  six  week^^*^ 
There  is  very  likely  to  l>e  considerable  stiffness  of  the  joint  for  somr  ^ 
time  after  the  fracture,  and  for  this  n»ason  the  foot  must  be  kept  at  ii^ 
right  angle  during  the  course  of  treatment. 

Cotn pound  fntcfnrc  of  the  antragahu^  may  be  an   indication  fiir"^ 
o|)erati()n  wIkui  the  injury  to  the  other  bones,  bloodvessels,  and  soft  ^ 
parts  is  (extensive.     If  amjiutation  does  not  seem  to  be  required, 
complete  or  partial  excision  of  the  astragalus  as  a  primary  measure 
will  usually  be  indicated.     Even  under  these  circumstances  a  ver}' 
good  result  as  regards  function  will  often  be  obtained. 

FRACTruK  OF  TiiK  ()s  Calc^s. — This  may  l)e  produced  by  direct 
violence,  as  fniin  a  fall,  as  in  the  case  of  the  astragalus,  or  fn>m  mus- 
cular action,  the  posterior  ]X)rti<)n  being  torn  off  by  the  contraction 
of  the  strong  muscles  of  the  calf  as  a  result  of  sudden  and  violent 
muscular  contraction  (Fig.  137).  When  the  body  of  the  bone  is 
broken  the  deformity  is  not  usually  verj'  marked ;  there  is  swelling, 
and  perhaps  broadening  of  the  sole,  or  decrease  in  the  vertical  diame- 
ter of  the  foot  if  the  subastragjdoid  portion  is  crushed.     When  the 
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\%'  y  torn  c»ff  by  Hniheulur  at^lii»n  it  van  In*  ie\i  tu  hv  st^pjiratr*! 
K    rest  iif  tin-    hnnc,   ln"iriix    drjivvu    upwanl    l»y   tlio   iniist'lcs 

to    It, 

fntrttf, —  In  tile  siibststragfiloid  variety  the  fijot  i-  itiaintaTnod 
It  angle  t**  fin-  1p^,  und  the  limh  plaofd  in  a  fnu'tiiri*-l)ux,  or 
W  pastoboanl  splint  or  pla^lor-nf-r^iiris  tlre^s^iHir  i.s  applied  to 


\'M. 


Itn*!  leg.      In  fnicture  of  the  hdM^ro^ily  the  indicahoiis  demand 

Iff  the  tcKTt  In  sceni"*?  relaxation  of  tlie  nmn-les  aetinj^  ujH»n 

lot  being  fixed  in  thi?:  position  hy  Hie  npplieation  of  a  well- 

f|ilitit  lo  the  aolcrior  snrfaee  of  tlie  foot  and  leg,  or  a  plaster- 

dn^i^ing,  which   is  allowed  to  remain  fVir  from   &ix  to  eight 

lotiiif/  fntdnre  of  the  ca/eaneum  will  iisimlly  eall  for  excision 
nc  when?    the   injury  is    not    so   severe  as  to   necessitate 


IK  OF  THE  Metatarsal  Bosrs. — Thenf*  oeenr  nsnally 
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troiu  dirtvt  violnire,  as  from  a  heavy  bcnly  falling  on  the  foot  or  a 
whwl  |>assing  oviT  it,  and  aR»  very  ofton  connKHiml.  The  first  an4 
iiftli  nietatarssil  Imuics  are  most  frequently  fractured.  In  tliet"a?<^of 
simple  fracture  crepitus  can  usually  be  elicited,  and  angular  deformity 
often  detiHrtinl  on  the  dorsum  of  the  f<M)t. 

Tn-diincHf. — The  treatment  consists  in  the  application  of  a  moulded 
hinders'  lH»ard  splint  to  the  foot  and  leg  or  the  appliaition  uf  a 
plaster-4)f- Paris  dressing.  In  the  <^ise  of  compound  fnwtarc  the  foot 
may  Im?  plactnl  in  a  fractun*-box  after  an  antiseptic  dressing  has  beeu 
applie<l.     Union  is  quite  finn  at  the  expiration  of  a  month. 

KuAC'TruK  OF  TiiK  PHALANCiEs  OF  THE  ToES. — These  are ak 
usually  results  of  crushing  injuries,  and  are  generally  comj)ound.  A 
j)hintar  splint,  taking  in  the  whole  sole  of  the  foot,  or  a  moulded 
l)inders'  hoard  splint,  surrounding  the  injured  toe  and  extending  for 
some  distance  hackwanl  cm  the  sole  of  the  foot,  will  be  indicato<l. 
rnion  is  usually  sufficiently  firm  at  the  end  of  three  weeks  for  the 
divs^-ings  to  be  dis{K*nswl  with. 

Fractures  of  the  Pelvis. — Fractures  of  the  pelvis  are  com- 
paratively seld<»m  met  with.  They  occur  as  a  result  of  direct 
violi»n(»e,  as  where  the  pelvis  is  caught  and  crushed  in  bumper  acci- 
dents, and  also  in  consequence  of  falls  from  a  height,  striking  eithei 
upon  th(»  f(H't  or  the  {xdvis ;  the  latter  is  the  most  common  cjiiise 
The  i'nu'tinv  may  involve  almost  any  i)ortion  of  the  pelvis,  or  thef 
ni;iy  hv  two,  or  even  more,  independent  lines  of  fracture.  The  synij 
toms  (litlrr  somewhat,  according  to  whether  the  jwlvic  ginlle 
l)rok('ii,  and  the  most  dangerous  fractures  are  those  associateil  wit 
injury  ot*  the  pelvic  viscera.  Rupture  of  the  bladder  or  of  the  men 
l)ranons  portion  (d*  the  urethra,  laceration  of  the  rectimi,  and  injur 
of  the  iliac  arteries  an<l  veins  are  among  the  serious  ccmsequences  i» 
fraetnre  of  the  jx'lvis.  Careful  examination  should  be  made  in  a 
eases  ot*  fraelnre  of  the  i)elvis  to  asctTtain  the  ]>resence  or  absonc 
of  these  eoniplieations.  Rectal  examination  should  never  be  omitted 
and  vaginal  examination  sometimes  detects  laceration  which  other 
wise  would  pass  unnoticed  ;  different  portions  of  the  jwlvis  may  h 
palpated  at  tin*  same  time. 

FiiAcTiRE  OF  THE  Ilium. — The  crest  of  the  ilium  may  be  pu 
tially  separated,  the  anterior  superior  spinous  process  may  be  detachcM 
an<l,  if  the  fraetnre  extends  through  tlie  body  of  the  bone,  the  |)elvi 
girdle  fractured  (Fig.  lo8). 

Sifmpfoms, — The  symptoms  of  partial  fracture  of  the  ilium  ar 
usually  mihl.  Mobility  and  crepitus  can  be  detected  by  manipuLi 
tion  ;  and  when  the  anterior  superior  spine  is  detached,  it  is  scmi^ 
times  drawn  downward  by  the  action  of  the  sartorius  muscle.  As 
rule,  x\\o  fragments  of  the  (»rest  of  the  ilium  are  not  markedly  di? 
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I'hen  the  [>elvic  ginlle  is  bn>keu  the  patient  cannot  stand 
fU*n«l  pressure  may  elicit  crej>itiis,  and  tljeabdiUTiiiuil  vLmjera 
jured. 

p^n — In  partial  fractures  uuioii  usiuilly  take?  place  nipidly, 
|t  h  pluctn]  up<m  his  back  iti  bed,  ami  tbe  lower  extrerailies 
r  pillows,  while  ibe  bead  and  shoulders  are  supported  in  a 
tfiner,  to  si:cun^  relaxation  of  tlie  alHloniinal  miiseb^s»  Tbe 
den  envelojicil  in  a  firm  muslin  binder,  or  broad  strips  of 
plaster  are  used  to  encircle  it  and  secure   fixation.     The 

rid  be  confined  tu  Ix'd  for  from  four  to  sijt  weeks.     The 
Fi(i- 138. 


Fnu;lurL»  of  Itiif  nium.     (JX'QUts.) 

V  be  phjcetl  up>n  a  Bnidf<»rd  frame  if  (h.^^ired.  In  rowi- 
^nrcs  of  the  ilium  or  otiier  porlious  <»f  the  ])elvis  h»iisc^ 
phould  l>c  cxcisc<l,  the  bones  may  l»e  wired,  and,  after  (he 
jiof  the  dressing,  the  |>clvis  surrounded  by  broad  .sirips  of 
utcr. 

rRE  OP  THE   Pubis. — The   [>nbis  is  the  portion  of  the 

frequently  fractured.     It  may  l)e  broken  at  any  jKuliou, 

lian#verse  or  the  descending  rami»  or  through  the  \hh]\\  or 

a  dias1iL<is  of  the  pelvis  at  the  pubic  articulation,     Tfic 

ually  broken,  and  the  ilium  may  be  also  fmctured  in 
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it8  [w>sti?rior  |H>rli(iii,  or  there  may  l)e  a  ^^paration  of  the  sacro-iliaC 
joirii  (  Fi^.  l-i*J)»  Rupture  of  the  blatlder  or  of  the  niembranouis  porti**! 
of  the  urethra  are  fre(|nent  nim|>l!ciitions.  The  bhidtk^r  may  be  tori^ 
iti  iH'pirati(»ii  <>f  the  fiyniphvhis  through  tnictioa  ujum  the  ligiiments. 

Symptom^^ — Thcsi*  an*  pain,  incrt*imed  by  inovement,  sometime^ 
crepitus  and  mobility,  inability  to  stand  or  walk,  and,  where  a  separ»J 
tion  tak^'?-  (ilnee  at  the  symphysis,  it  maybe  detected  liy  digital  e.xanw 
ination*  If  the  urethra  ur  bladder  W  ruptured,  lliere  will  \>e  au  a?i^N 
eiatiou  ttf  the  symptoms  of  these  injuries,  viz.,  jmin,  coUajjse,  bkttlirip 
fnifu  the  iirethni,  rte.  Rupture  of  the  bladder  may  U*  either  extni-, 
fXTitoneal  i»r  iutrajKTitorieal.  In  all  cases  in  which  fracture  of  rk 
pubis  is  susj>eete<l  a  catheter  should  be  passed,  to  detect  any  laccRUion 
of  the  urethra  or  bUwlder  which  luay  Ik'  preseut. 

Pig,  lay. 


Double  vertlral  fnit  uirc  of  thu  pt'lvis  r  ve nicul  «>f  the  sacmm.  douhle  of  liie  pelvis.    iHtitu^  ' 

TirafmeuL — The  trcatinetit  cousists  in  coufiuintr  tin-  palienitoW 
in  the  <lorsal  posiliou,  tlie  thighs  Vk'IU^  floxech  ntul  surrounding  tl 
peh'is  either  by  a  muslin  binder  or  by  broati  strips  of  adhesi^ 
I  blaster.  This  treatment  shouhl  be  continued  for  six  weeks,  Riiptuj 
of  ttie  l>la<hler  or  urethra  will  retpiin^  the  treatment  appropriate  ^ 
these  injuri(*s, 

FuAcrrRE  OF  the  Saori^m,— Fracture  of  the  .sacrum  as  i 
iudcpeiuleut  injury  is  nirv.  It  occurs  eiltier  as  the  result  of  a  fall  i 
a  blow,  usually  giving  way  in  the  lower  portion,  the  line  of  fractQ 
Ixnn^  tm  us  verse. 

Sjiiupkmis. — These  consist  in  an  anterior  displacement  of  tlic  low 
fragment,  which  can  be  dctecte^l  by  rectal  examination.  wIk  u  nmbili 


f&  of  opiiim  if  therp  be  tinieh  pain,  being  oreasionally  upeiiril 
•  Tbe  patirnl  sboiikl  bi*  coiitiniHl  tti  !>ed  fnr  at  li-ast  IVmr 
u&  luiicli  loiigiT  Its  tliL'  s\  inptiiin>  may  indicate. 
ACTlRE  OF  THE  C<KH'YX. — Till!*  ih  alstm  rare  injury,  (K*curring 
mull  uf  direct  violence?  from  lieliind  ftirvvartL  Tlie  lower  frag- 
m  usually  pushed   forwai^l,  a.s  enn  he  deteeled  by  rectal  exami- 

ICfKX'ygiKlyuia  sometime.'-  f(dlo\\>  this  injury. 
nent, — CiKitiuement  tn  bed,  and  tlie  uneof  a  rubber  <ir  oakum 
•  pa<Is,  to  jm'vent  pressure  njMiu  the  etK^eyx,  i-^biMild  b**  instituted, 
ii^placxMuent  rednee<l  as  far  as  possible*  Uui^ui  is  usually 
at  tlie  end  of  thret*  weeks,  although  iK-nnaneut  defc»rndty 
bone  may  Ik*  ex  poet  ed. 

KnrRK  OP  TUK  IsruirM.— This  is  a  very  rare  form  of  fraet- 
may  bo  ass<K*iated   with   fracture  of  the  jK'lvis  elsewhere. 
►f  fnicture  may  Ik-  through  the  ramus  or  near  the  aretiibulurn, 
tuberosity  may  Ijo  broken  ofl'.     It  fM*eurs  as  a  result  of  direct 
'X^  such  as  a  fall  upon   the  buttm-ks,  and  the  j>eh  ie  visr-era  are 
Btly  injurHl. 

Moinje. — The  symptoms  of  this  fnietnre  are  pain,  inability  to 
W  walk,  mobility,  and  crepitus.  The  seat  u(  fraettire  may 
be  doteeted  bv  reetal  or  vaginal 
ftioti. 

f^rfM/tif^ii*  of  Hm)de  fracture  of  the 
n  16  rather  favorable. 

fif, — This  consiM*  in  confine- 
ImkI  in  the  dorsal  or  lateiiil 
be  limbs  lK!ing  flexed  €>ver  pil- 
bis  treatment  should  bo  porsistod 
weeks,  at  which  time  union  is 
Ivanec^l, 
rriM  ilE   AcETABULrM. — 
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is  rt'phuiHl  ill  the  aretabuhiiii,  and  in  tlio  lat't  that  the  displatH^raeiit 
ivvurs  witli  the  sjiinr  lacilily.  It  must  also  U'  ilistingnished  fmiu 
Ihu'tnn*  of  the  iH^rk  of  tRe  feninr. 

Tnutiiwnt, — Thiseonsists  in  rethietion  of  dishK-atiiin  if  it  be  pn^iil, 
and  the  apjdieati**!!  of  extension  on  the  injunnJ  side,  with  tiie  addition 
of  a  eonijm^ss  above  the  fragment.  Extension  should  al^o  U?  prai- 
tisetl  when  the  aeetabulum  is  moR»  extensively  injuretl,  and  siioulJ 
be  maintained  for  from  four  to  rive  weeks. 

Fractures  of  the  Skull. — It  is  diffieult  to  eonsider  the  subject 
of  fraeture  of  th(»  skull  aj>art  fnun  injury  to  the  brain,  its  bkHxlvoNHk 
and  <M)verinj::s,  from  the  asscK^iatioii  with  wliieh  fracture  of  the  .^kull 
deriv(»s  its  chief  im|x»rtance.  It  will  be  necessary,  therefore,  to  dwell 
somewhat  U]M»n  tlu»  ass(K*iate<l  injuries  of  these  jwirts. 

Fracture  of  the  skull  results  from  both  direct  and  indiriTt  viokuce. 
A  tall,  striking  Ujxm  the  head,  or  a  blow  with  a  blunt  or  sharp-i^oiniH^ 
object,  or  the  imixict  of  a  rifle-  or  pistol-ball,  may  cause  a  fractunJV^ 
the  [M>int  struck,  or  radiating  from  it,  or  the  skull  may  l)e  bn»kon  *' 
a  [>oint  on  the  op[M)site  side.  A  fall  ujxm  the  buttocks  may  ciui.rt- 
fracture  of  the  base  of  the  skull,  or  the  forces  of  a  blow  receive*]  ui>*' 
the  chin  may  be  transmittinl  through  the  condyles  of  the  jaw  to  tl 
iiasc  of  the  skull.  The  me<'hanics  of  fracture  of  the  skull  have  Ix-^ 
tile  siii»j(Mt  of  much  study.  It  is  difficult  in  many  ciises  to  deterini  ' 
why  vi(dcncc  received  uj)on  a  certain  porticm  of  the  skull  shoi^ 
result  in  a  h  >ion  of  the  bone  at  a  neighboring  or  remote  area,  y" 
such  will  oficn  be  the  case.  Of  the  theori(»s  which  have  been  p 
forward  to  explain  the  location  and  direction  of  fmctun»s  of  the  sktu 
other  than  the  <h'prcssed  variety  seen  at  the  point  of  apjdication  ( 
vitdcncc,  it  will  only  be  necessary  to  mention  two  or  three.  Felizet 
theory  was  tiiat  in  the  skull  there  were  certain  pillars  or  buttressc 
of  thick  bone,  running  in  a  vertical  direction  from  the  base  to  th 
verti'x,  and  that  the  lines  of  fracture  travelled  in  the  thin  l)on 
iu'tweeii  \\w<i'  buttresses.  While  some  eases  set^m  to  bear  out  thi 
view,  in  others  \\\o  lines  of  fracture  run  quite  indei>endently  of  th 
directi<>n  of  these  thick'Mied  areas.  Another  view,  and  one  whic 
better  explains  the  clinical  facts,  is  what  is  known  as  the  hurMiu 
fheorif.  When  a  skull  is  compressed  in  a  vis(»,  or  when  it  is  struck 
vi(dent  blow,  its  elasticity  permits  it  to  be  eompressal  in  the  diamctc 
corresponding  to  the  dire<»tion  in  which  the  force  is  applied,  the  com 
sponding  tmnsverse  diameter  being  convsjxmdiiigly  lengthenwl  an 
its  tmnsverse  circtimfercnce  increased.  This  increase  in  the  transven 
circumference,  if  c^irried  bey  on*  1  the  limits  of  adhesion,  results  in 
se])aration  of  the  bone,  and  this  sepanition,  or  fissuring,  takes  pla* 
along  the  line  of  the  meridians  running  from  one  end  of  the  vertic; 
diameter  to  the  other,  which  are  naturally  separated  from  each  oth* 


tull  h  c«impre.sd€d  al  its  two  pok'.s.  Tliu>,  a  Mow  i?truck 
le  front  or  bark  of  tlie  ^l^ulI  prmluces  a  lotigitudiiuil  fissure  on 
e,  the  vertex,  nr  tfje  biisr.  If  the  Iilow  is  ret^eived  tijum  tlu" 
ibe  hmul^  the  Vmv  of  Hs.sure  will  be  transverse.  Oeeiisi<iiiiillv, 
|of  the  fissure  ibllowiug  tliis  direction^  it  will  take  place  iji  n 
It  trans veive  to  tlie  fueridiaii,  ami  at  ibe  jiftint  of  |L:reat*>t 
f  at  tli<»  edge  of  the  depressed  area,  resulting  in  what  is  known 
ndinff  Jracturc^  By  contre^oup  I  mean  a  fmcture  of  tlie 
t  a  point  opiHi^ite  to  tliat  on  wbieli  tlie  skull  is  strnek,  ttie 
ling  booe  b«?ing  unbroken,  as  when  a  l)low  njMMi  tlie  oeeiput 
Ba  fiuctnre  in  the  anterior  fo«siu  The  most  rcas4>mible  exphi- 
i|Mbat  the  violenee  is  transtnitted  to  ibeopjK^site  side  of  the 
m  wave  iransmittL'd  to  the  liraiti  troui  the  |M;int  at  which  the 
Struck  and  ef>m  pressed.  The  vilmition  of  the  g^c  mi-flu  id  brain 
tiimn  given  as  ihe  e^oise  of  the  tx tensive  shattering  t»r  tlu* 
Iwrved  in  nis<*s  of  gunshot  wtMnul  of  the  head  hy  the  modern 
lltbre  rifle,  the  Imll  exciting  a  l>aekward  and  forward  wave  in 
Ige  ihrongh  iht*  brain,  which  hn-aks  the  skull  to  fra*rnH'nts, 
character  of  the  fnietnre  di tiers  aeettj^tling  to  the  nutun^  of 
ly  priMliicing  it,  and  the  force  and  momentum  w  ith  which  it 
II     a  larire  or  Idnnt  instrn- 

r     1*1  1  *  I       •  Flo.  141. 

f  ttWin-  likely  to  in*  associ- 
ilh  extensive  fii^s^uring  of 
e.  If  file  blnnt  ol)jeet  is  of 
ami^  the  outer  talde  is  de- 
I  the  diploi'  is  crushed,  and 
tf  tnUU\  liy  the  eotitinuanee 

toTGC^    is    fissured,   or   de- 

to  ji  pfill  gn*ater  ilegree. 
nted  wea|Kin  produtTs  a 
fiwl  wound  of  the  outt^r  table, 
the  force  and  niomentnm 
Itnacd  the  inner  table  is  also 
id-  In  i^^netrjiting  frnet- 
nring  tn  diffusion  of  the 
he  inner  table  i.-*  usually 
iten^ivdy  injuntl  than  tlic 
Hi*,  flic  fnignvrnts  sometimes 
nrrif^l  into  the  brain.  In 
g  of  a  bullet  wound,  if  the 
rand  iiopettii$  Ix^  sufficient  to  c;irry  it  througli  the  skull,  the 
Lble  At  the  jKiiut  of  exit  is  mon*  extensively  splinten'd  ihnn  is 
hr  tabic.  In  thin  bone**  the  oi>ening  may  be  small  ami  nmnded, 
\  s|iliiitcritig  of  the  cdgi'j?.     A  clean-cut  fissure  without  deprcis- 


rmcturc  of  tUc  tntcriml  i«bl6  or  the  ikuU. 

iHcrtrmnntr) 
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si(»n  may  lie  pnKliiccd  an  the  result  of  a  quick,  sharp  blow  with  alight 
object.  In  thos<»  fractures  the  result  of  the  a])plioatioQ  of  diffused 
violence  over  a  large  area,  in  which  compression  of  the  skull,  already 
mentioned  in  sjx'aking  of  the  mechanism  i>f  fracture,  takes  place, 
widespread  rtssuring  is  usually  present,  and  associated  ^ritli  exteiLsive 
contusion  or  lact^ration  of  the  brain.  Fissures  of  the  skull  usually  pur- 
sue their  course  independently  of  any  relation  to  the  sutun*s  ;  but  occa- 
sionally, and  more  espt»cially  in  children,  diastasis  takes  place.  Tlie 
inner  table  is  very  rarefy  fracture<l  without  injury  of  the  outer  table 
of  the  skull,  as  the  result  of  a  bullet  wound,  which  glances  from  the 
bone,  or  a  blow  with  a  small  n)und  object  (Fig.  141). 

Fractures  of  the  skull  may  be  simple  or  compound.    The  pres- 
ence of  a  wound   communicating  with  the  fracture  increases  the 

Fi.;.  142. 


(ircumscrilu'd  «lepros.M«l  fracturo  <if  the  skull.    (Konig.) 

danger  of  the  injury,  as  it  increases  the  liability  to  infection  of  C^ 
brain  and  incnibranes,  either  primarily  or  secondarily,  to  osteomv^ 
litis  and  necrosis.     Meningitis  and  encephalitis  are  frecpient  resuf 
of  infection  in  ronipound  fractures. 

FiiArrruEs  of  thp:  A'atlt  of  the  SKri.i.. — These  may  U 
either  fissured,  depressinl,  or  punctureil  in  nature,  and  may  also  lir 
associated  with  fracture  of  the  base. 

N////jy>/o/».y. — D(^pressed  fractun*  is  often  unassociated  with  anj 
symptoms  of  injury  to  the  brain.  In  other  cases  the  symptomr 
of  concussion,  contusion,  and  laceration  of  the  brain  overshadow 
those  of  fracture,  and  when  the  latter  is  of  the  nature  of  u 
fissured  fracture  it  may  escape  recognition  unless  the  wound  he 
compound.  The  symptoms  pertaining  to  the  fracture  itself  arc 
usually  slight,  unless  a  large  area  of  tlie  skull  is  affected,  or  unles* 
there  is  considerable  depression.  Mobility  is  usually  more  promi- 
nent than  deformity,  but  crepitus  is  seldom  to  be  detected.  Locnii 
pain  and  tendernesss  are  symptoms  of  considerable  im{>ortauce.     A 


tiatoma  vcr 

p  c'xaniiiiing  tin;rt*r.  Tlie  blrnKl  uii  tlio  outer  cdiii^  (d*  tlie 
comes  firm,  while  tliat  in  tlie  cvntn-  remains  fluid,  itiid  thus 
as  a  depression.  It  mn  be  diMtiiigiiistitHl  fVuni  a  dejirossed 
s  b V  noting  the  fnct  that  tlie  hard  eiiTiiiiiserihrd  edtri"  is  tie- 
ihove  the  level  uf  the  siirrnniidin^  hune,  wliile  linn  pressitre 
■centre  will  usually  deteet  a  hanl  base  at  the  level  of  the  sur- 
ig  bone.  It  is  impi>ssihle,  however,  in  a  lew  eases  to  dish'n- 
iisitively  Ix^tweeii  theiu.  Nodes  and  eiui<^enital  deloniiities  may 
d  to  errors  in  <l!agnosis;  the  faet  tliat  they  are  freqiieiitly  bilat- 
II  be  of  service  in  diHtiiignishing  thenu  Wht^n  the  fraetnre  is 
iisd  tliere  isusuallv  verv  little  ditlieiiltv  in  detectintr  its  uresenee. 
^jrmptom^  of  injur)"  to  the  brain  itself  may  exist  inde]>en' 
of  fracture,  and  arc  dne  to  contnsion  or  laeenition  of  the 
^iie^  to  bcniorrIiages»  large  or  sniall.  seatt<  red   through  it,  t<» 

Kr  llie  sinuses  or  of  the  meningeal  arteries,  and  to  injury  of 
I  nervet?.  They  may  also  in  the  ease  <if  depressed  fraetnre 
til  bK*4d  pressure  and  laeeration  by  the  fpjguients.  Tiie  nn- 
ppes6  due  to  concussion  or  contusion  of  the  brain  comes  on 
after  the  injury,  and  where  laeeration  is  present  is  likely  to 
for  a  considemble  time.     Uneonsi-ionsness  dtie  tt*  eiimjiivssion 

tof  hemorrhage  outride  the  dnra^  usually  as  the  result  of 
the  miildle  meningeal  artery  or  the  lateral  sinus,  as  well 
[is4*ionsnesh  from  gnidual  eom|>ressiou  from  intradural  liemor- 

ihe  majority  of  easo^^  is  scjm rated  from  tlie  time  of  injury 
rval  of  eunseiiiusness.  Where  ermipression  is  the  result 
h\  lione  there  may  be  synipt<jins  uf  motor  irritatiun  in  the 
ing  mti^cles.  T^cjdizing  symptoms  are  alni  present,  as 
of  gradual  com(iri'ssi(m  dne  to  loealized  heniurrlnig^'. 
bctM*  pasj§  into  the  sym|>toms  of  general  ^M»rnpres^ion  of  the 
Height  elevation  of  tenn>eratnre  is  the  rule  in  injury  of  the 
^vben  aeeoni|ianying  hc*niorrhage  it  \>  moderate,  lieing  higher 
Hr  laec*ratiot)  of  the  brain. 

Ht'iiR  OF  THE  Base.— As  alrt^ntly  nujitioned,  fractures  of 
Rif  the  jikuU  occur   as  the  result  of  transmission  of  force 


^i*  i^ktt  ^L-iill    ultU. 


IhV  M-idhi-kit^t^^^n^iktti^  ihii*    AiPi^\i^  , 
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itself.     The  )ine  of  fracture  may  involve  any  of  the  tlireo  i<^m 
may  extend  from  one  to  the  otlii*r  (Fig,  1 43), 

Stpnp(o}m^.—T\\€  gjiecial  syniptonii?  uf  fraottiro  of  \\w  \\\i<€  arrj 
e&xx^  i»f  blood  and  cerebrosjipinul  flyid  fnmi  tlit*  ear,  ?iul»conjunotii 
ecehynioeia  appearing  nome  time  after  the  injun\  bleeding  from  | 
nose,  imd  paralysis  dtie  to  invnlvement  of  the  cmnial  nerve?.  I 
escape  of  blood  and  eerebrospinal  fluid  from  ilie  ear  is  a  very  valiial 
sympttMn  of  fracture  of  the  middle  fossa.  In  these  ca^^es  the  fracli 
extends  through  the  petrous  p<>rtion  (»f  the  teniiKiml  bone,  eonimiii 
cates  with   the  middle  ear,  and  by  ruptui-e  of  the  tympanum  % 


Fracturt'  uf  ilif  biiae  ttf  tho  skull.    (Bninn,) 

I 

the  external  meatus,  and,  nn  the  other  haml,  by  rupture  of  the  ( 
with  the  subdural  Hpace*  Hemorrhage  does  not  continue  usualljj 
more  tlian  twenty-four  or  thirty-six  hours.  The  cerebrospinal  1 
is  recognized  by  the  fact  that  it  is  clear,  and  contxiins  very  little  a 
min  and  a  large  amount  of  salt.  It  is  umially  slight  in  quan 
sometimes  ])rofuse,  appears  after  benvnrrhage  has  ceased,  and  usij 
continues  for  two  or  three  days,  all  hough  in  some  cases  it  persists  \ 
longer  time.  The  bloo<l  and  cerebrospinal  fluid  may  also  find  thi-ir 
to  tlie  nose  or  mouth  in  fnietures  of  the  base,  although  the  oerg 
spinal  fluiil  woubl  be  nif^re  diflfieult  of  recognition  in  such  casc^ 
hemorrhage  from  the  nose  could  easily  occur  without  serious  \t 


ffr-  offrachtres  of  the  skuff  takes  placp  by  t!io  formation  of  a 
Doitnt  of  callii!^,  mainly  formed  by  tlu7  diplfit%  and  to  a  less 
f  tlie  poriti^^tcuni.  The  power  of  the  skull  Ut  njiriMliicc  hone 
the  place  of  fragnientfe  reutoved  is  very  limittHl,  und  where 
IB  bi*en  extensive  removal  of  bone  a  consideralde  gap  usually 
Depression  not  treated  by  ojieration  is  usually  permiHient^ 
t  in  the  ca»e  of  infants,  in  whom  it  often  spontaneously  dis- 

IB. 

aaftnai/* — Fractures  of  tlie  skull  derive  their  main  importance, 
B^n  said,  from  tlie  liability  to  injury  of  the  underlying  brain. 
^ptoms  of  the  brain  injury  are  often  indeiKvndent  of  imd  over- 
w  those  of  fraetnrej  and  render  the  latter  of  secondary  con- 
In  other  ca^es  j»urgieal  intervention  is  uf  first  importance. 
dent  <liffers  as  the  fnictureis  simple  or  e(^m pound,  fissured  or 
i.  In  t]ie  eusi- of  simple  fracture  we  slioubl  retnend»er  that  there 
^t^  ri.sk  in  converting  it  into  a  compound  fracture  by  opndi^ui, 
under  n»(Klern  technifjue  this  has  been  enormonsly  rciluccd. 
inie  time  it  cannot  be*  entirely  disi-egarded.  In  the  ease  of  a 
Fured  fractnre  without  s^ymptoms,  or  in  which  the  symptoms 
ij^jjendent  npon  widespread  contusion  and  laeeration,  proba- 
Jent  of  the  injury  to  the  !)oni%  a  unn'OjMTative  course  of 
i»  to  be  reeommendt^b  Thisconsistj^  in  absohite  rest  and 
^a  milk  diet,  the  application  of  cold  to  the  hcail,  and  tbeadmin- 
;  internally  of  «mall  doi?es  of  c^domel,  which  may  Im;  eond»ined 
^VAtitage  with  a  little  Dover's  powder.  Even  wheix"  nymptome 
it,  in  the  ea.se  of  every  jiatient  who  has  suffered  concussion, 
rithont  fracture,  such  a  course  of  treatment  shcnild  l)e  persisted 
reml  weeks.  Where  there  are  localizing  syniptoms  sug^est- 
lizcd  prcKHure  fmni  depi*ess(:*<l  bone  or  from  a  clot,  and  a 
is  prei!4>nt  or  suspected,  the  question  of  trcj>hining  is  to  be 
ij  a«  we  must  reroeralTcr  that  the  injury  to  the  internal  table 
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fracture  in  which  no  symptoms  of  compression  of  the  brain  are 
prenent.  The  brain  usually  accustoms  itself  to  a  moderate  decrease  in 
the  intracranial  space ;  at  the  same  time,  however,  the  possibility  of 
long-continued  irritation  with  the  subsequent  appearance  of  epilepsy 
leads  many  authorities  at  the  present  time  to  urge  operation  iu  al 
cases  of  depression,  even  when  unassociated  with  symptoms.  In  th< 
case  of  children  this  depression  often  spontaneously  disappear? 
Where  the  depression  is  the  result  of  a  blow  with  a  small,  points 
object,  indications  for  trephining  are  stronger  than  where  the  depres 
sion  is  shallower  and  more  extensive,  as  the  internal  table  iu  th 
former  case  is  liable  to  be  more  or  less  extensively  splintered. 

In  the  case  of  compound  fractures  the  first  indication  is  to  cleans 
carefully  the  wound  and  surrounding  area.  This  is  best  accomplishei 
by  shaving  the  entire  head,  disinfecting  the  skin  surrounding  tb 
wound,  carefully  sterilizing  the  wound,  removing  all  foreign  bodie 
and  hair,  and  then  proceeding  to  a  careful  examination  of  the  fractun 
itself.  In  this  case  all  depressed  fragments  must  be  elevated,  ever 
if  no  symptoms  be  present,  loose  fragments  removed,  and,  if  the  dun 
is  found  to  be  lacerated,  it  should  be  sutured.  The  fragments  can 
usually  l)e  elevated  without  the  use  of  a  trephine,  by  means  of  ar 
elevator  or  a  chisel.  The  wound  is  then  drained  either  with  a  small 
rubber  drainage-tube  or  with  iodoform  gauze,  and  either  sutured  or 
allowed  to  remain  o|)en,  as  may  be  indicated  by  the  condition  of  the 
tissues  and  the  probability  of  infection,  and  the  same  medicinal 
measures  instituted  as  were  described  above. 

In  the  case  of  gunshot  fractures  of  the  skull  the  wound  or  wounds 
should  he  enlarged  (after  careful  sterilization),  all  depressed  frag' 
ments  olevatcHl,  l(X)se  fragments  removed,  and  the  bullet  extracted 
if  this  is  jx)ssil)le  witliout  extensive  search.  In  a  numl)er  of  case 
recovery  has  taken  place  with  tlie  ball  still  in  the  skull,  but  statistic 
show  that  the  mortality  from  injury  of  the  brain  by  foreign  bo(hes 
less  bv  nearly  half  when  the  body  is  removed.  At  the  same  tin 
extensive  search  is  liable  to  result  in  dangerous  injury  to  the  brai 
If  probing  is  resorted  to,  it  must  be  with  all  gentleness.  If  the  bi 
seems  to  have  ])assed  through  the  brain  and  lodged  on  the  opposi 
side,  the  skull  may  be  trephined  at  this  point,  although  even  then 
may  not  be  found.     Free  drainage  is  indicated. 

Where  the  syni])toms  point  to  compression  from  extradui 
hemorrhage,  this  will  usually  be  the  result  of  laceration  of  the  mid( 
meningeal  artery,  the  anterior  branch  of  which  is  the  most  usi 
sour  "e  of  the  hemorrhage,  or  from  rupture  of  the  lateral  sinus. 
such  eases  no  time  should  be  lost  in  trephining  at  the  point  at  whi 
experience  has  shown  the  clot  can  be  most  readily  reached.  1 
anterior  branch  of  the  middle  meningeal  artery  can  be  located  a 
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bed  by  tipplyin^  tlic  treijhhie  ou  a  liiir  drawn  two  rtiiger8* 
jth  above,  and  |iarallel  with  the  zy^nnin,  nt  the  iiuiiit  where 
F:^^  line  is  iutei-secttHl  by  anotht-T  vertioal  line  drawn  a  little  more 
B.  ^  cmt^  fingers  breadth  posterior  to  the  juneticm  of  the  nuxlur  Inme 
fc  ^i  the  zygtmia,  A  clot  arising  from  the  posterior  bnuieh  may  be 
f^^^KK-iJ   by  an  opeiiintj  three  inehes  l)ebind  this  |HMnL 

IKYacture  and  Dislocation  of  the  VertebreB. — These  arc  com- 
I— ^satively  rare  injuries,  forming  Intt  a  t!?mall  prupc^rtion  of  all  fract- 
^a^atid  dit^loaitions.    As  tlieyare 

|ueatly  cumbiiied   in  the  t?ame  Fni.  145. 


Fio,  U4. 


i 


r-^y, 


Tr«furTc?pw  frncturp  of  H 


FrarturL*of  the  fouftlt  ari'l  fiflh  dorsal 
vert**bm  with  mnrktrd  coruprt'SiiKin  of  ihu 
spiniLl  oord,  cuiUHed  by  ii  fall  from  a  greiit 
height.    tHobtrt*!-) 


tid  as  It  is  often  diflienlt  to  exclude  one  or  differentinte  between 
HI,  it  will  be  of  advantage  to  disfiiss  tluin  at  the  same  time.  Like 
fractun?  of  the  »k«ll,  in  which  the  association  of  injuries  to  the  brain 
I*  the  paj^mount  feature,  in  fractures  and  dishieations  of  the  vertebnc 
it  Ui  the  participation  of  the  spinal  cord  aiul  iierve*s  that,  gives  such 
Idbhicsitians  their  principal  importance  and  has  the  greatest  influence 
apm  tlie  prognosis  and  treatment. 

Thi*!*i*  injnries  are   rare  in   cbildtx^n.     They  occur  in  consequence 

of  direct  and  indirect  violence.     Fractures  from  direct  violence,  as  a 

[blow  tifKm  th«'  back,  are  usually  of  a  spinous  pruerssor  of  one  or  both 

Ibiniios*     Indirect  vioh^nce,  such  a,-^  a  fall  upon  tlir  h<^ad  or  the  but- 

[locsfcs,  or  violence  app]ic3d  to  the  he^id,  as  in   riding  under  an  arch,  or 

lt>xion  of  the  spine  from  any  cause,  iisually  results  in  a  eianbiua- 

f»f  fnictrirc  of  the  bcHlies  iif  one  or  more   vertelme  (Fig.  144), 

mod  inrlmiM  nf  their  articular  airtilages,  nm]  displacement  of  one 

veftobra    upon    the    one  bcdow  it,  thr'   up|K'r  b*Mng  usually  displaced 

rard    (Fig.    W5).      The  bmly  of    one  verti*bra   may  be  crushed 


Iptoms  of  the  fracttire,  or  tV'aetiirt^Hli>lociitiuii,  as   it    is 
when,  as  h  usimlly  the  case,  these  injuries  are  combined,  am 
ftity,   pain    and    teiidernest?,    ahered    mobility,  and  sometimes 

im  deformity  may  consist  in  a  prumineiiee  of  the  s|>inous  process 
5  vertebra  Wlow  the  fracture,  due  to  disphiecnieut  forwanl  of 
jUTdil  vertebra,  of  angidution,  or  hiteral  deviation  t>f  the  spinous 
isc^^dnc  to  crusliing  of  the  botly  of  a  vertebra,  in   tlie  former 

tto  il8  rotatory  dis^Iaeenn'nt  in  tlie  latter,  and  depression  of 
i  |>roct»^^  when  its  base  and  huniniu  are  fraetnred. 
dii^hicatiun  iti  the  cervical  region  the  liead  is  turned  to  the 
itc  side  when  the  dis|ilaeeuient  is  nnihiteral,  and  nsually  bent 
|d  when  it  is  bilatrnih  Defiirniity  in  tlie  bodies  of  the  four 
f^rvical  vertebne  ain  be  jjidjiated  through  the  moutlu  Pain 
idlly  referred  to  the  seat  of  injury,  and  tcuderness  will  aid  in 
anp  the  same.  Mobility  is  usuidly  dei^reased  instead  of  lu- 
ll, the  mus(*les  being  rigid.  This  rigidity  is  more  markeil  in 
■fen  than  in  fraetnre.  Mobility  between  fnignieuts  can  some- 
^k  detected.  Cn^pitns  can  out  nsually  be  elicited,  but  may  be 
Hiefl  by  the  patient  himselt**  Tlir  symptoms  of  iujnry  to  the 
U^*  with  the  extent  to  whieli  it  is  injured  and  the  seat  of 
Ktiire.  The  injury  may  eonsisl  of  complete  erushiug  of  the 
Ilttwi^*n  I  lie  n|i{M-r  an*!  lower  verteline,  of  partial  crushing,  of 
lion  by  the  fragments,  or  of  hemorrhage  outside  of  the  cord 
Jie  eoni  itself,  most  frec|uently  into  the  gray  njatter.  The 
Brves  may  be  iujurt-d  in  their  passage  downward  thr(»ngh 
before  they  leave  it,  or  at  their  points  of  exit  through  the 
^ramina.  Di'Mi-nding  myelitis  with  ilegeneratiou  freqneully 
in  injury  to  the  <^ord,  Wht-n  tfir  cord  is  completely  crushed 
aniesthe^iu  and  paralysis  of  the  hrMJy   behnv  the  level  of 
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the  tlij^tributioii  of  the  nerves  arising  there,   and  sometimes  spasm 
anil    eontractions    in    the    muscles    suppliiKl    by    them.     Gniclually 
inereasing  jwralysis  may  be  due  to  hemorrhage.     The  bladder  ami 
intestines  are  paralyzetl,  retention  Iwing  followed   later  by  inconti- 
nence of  urine  and  feces.     Cystitis  develops  s<M>ner  or  later.     Press- 
ure-sores form  over  the  bony  iM>ints  of  the  lower  portion  of  the  back 
and   the   lower   extremities.     When  the  cord  is  injured  above  the 
fourth  cervieiil  vertebra  death  takes  place  instantly  from  paralysis 
of  rt^spiration,  due  to  interference  with  the  phrenic  nerve.     In  iujiiries 
below  this   jK)int  and    above  the  origin    of  the    intercostal   nervea 
n^spi ration   is  <Iiaphnigmatic.     Priapism  is  a  frequent  symptom  in. 
fractures  of  the  cervic^il  vertebra?.     The  reflexes  are  usually  lest,  but. 
may  Ik»  only  temjKn-arily  abolishcH:!,  and  l>e  later  increased.     Fever  is. 
usually  present  shortly  after  the  injury,  the  temix^rature  becomiusT 
subnormal  later. 

Pk(h;n()sis. — The  prognosis  in  complete  crushing  of  the  con!  i ^=^ 
bad.     The  higher  the  injury  is  in  the  cord  the  scnmer  a  fatal  resuV  ^ 
may  be  ex|XH!ted.     In  fnictur(\s  of  the  cervical   region  death  usuaU^* 
I  tak(»s  place  in  the  first  week  ;  in  the  dorsal  region  th(»  majority  of  cai:'*^'^ 

1  die  within  a  month.     The  j)rognosis  is  bei?t  in  fractures  in  the  luml>s^  ^ 

region,  in  which  ciuse  the  patient  may  live  for  a  year,  and  even  recov*^* 
entirely.     Death  occurs  as  a  result  of  respiratory  jxiralysis,  of  hyj>*^ 
static  pneumonia,  from  inflammation  of  the  gen ito-uri nary  tract,  a^"^  * 
from  exhaustion. 
'  Thkatmknt. — (treat   care   must   be   exercised    in  handling   if-  ^ 

|>atient,  as  suddtMi  movement  or  injudicious  handling  may  cause  gre-^ 
injury  to  the*  cord,  or  even  sudden  death.  The  question  of  ojx'ratic  ^ 
will  demand  the  first  consideraticm.  LamineHomif  may  be  suc(*esti5 — 
fully  (Mnploycnl  to  relieve  pressure  from  a  fractured  spinous  ]>rrK»ei^^ 
■  or  lamina,  to  aid  in  the  reduction  of  a  displacement,  and  for  the  evac 

j  nation  of  a  clot.      In  cases  in  which  it  is  clear  that  the  cord  ha  ^ 

1  been  (M)m|)let(»lv  crushed    laminectomv  is  contraindicated.     In  casc^ 

i  .  .  *         . 

j  of  partial  paralysis,  suggesting  pressure^  in   those  due  to  direct  vio-^  " 

I  lenc(»,  with  fracture  of  the  lamime,  in  which  the  chances  of  the  con 

;  escaping  complete  division  are  much  l)etter  than  in  fracture-disloca^-^ 

tions,  or  in  which  the  symptoms  from   their  gradual  onset  suggest^ 

hemorrhage  into  the  canal  or  membranes,  and,  finally,  in  doubtfnl 

cases,  laminectomy   is  indi(;ated,  and   no  delay  shoidd  ho  made  in 

carrying  it  ont.     Where  laminectomy  is  not  feasible  or  is  eontra- 

indiwite<l   carefnl  attempts  should  be  made  to  reduce  any  deformity 

which  is  present.     This  is  easiest  of  accomplishment  in  the  cervical 

region,  where  extension  combined  with  rotation  may  be  sncx^essful  in 

reducing  a   pure  dislocation  or  one  combined  with    fracture.     The 

proc(*^^^^  is,  however,  somewhat  dangerous,  and  may  result  in  sudden 


'♦nnitcr-ex  tension, 
R  tlie  vtTk'lim*  nt  llit>  [»r»jnt  of  |)n»j('cHiun,  may  be  instilutc^l 

tA  phistcr-ui- Paris  jacket  may  tlu^n  be  applied,     lo 
Is  jiishfiablr  t*>sn^<pe1Hl  thu  patirjit  itr  applying  a  plaster 
3  an  aiil  tn  ivJuction.     An  cxpt'c*tant  com-se  of  tri'atmeiit  is 
all  tliat  can  ho  carried  tuit.      In  any  ciU'^e  of  fraetnre  of 
whf»thcr  ojR'ratioii  h  praetis<.'<l   or  a  non-operative  conrse 
le  after-treatment  ^hoiilel  l>e  niu?*t  earefii!ly  comlueted     A 

tof  advantage  iis  atl'ording  ecpiable  snpport,  and  every 
igt  be  observ«xI  to  avoid  the  fonnatum  of  beiIsoi*es  by 
and  the  n.se  of  hitioni?,  siieli  a.s  alcohol  or  a  sohition  of 
0  harden  the  skin.  In  fraetnres  of  the  eervieal  spine  the 
iicek  slionld  be  fixed  by  sand'lm|j;s  on  either  side.  The 
Uflt  Ix*  jKTitHlieally  enijitied  by  careful  aseptic  cathetcriza- 
jy»litis  when  it  develops  treated  by  vesical  irrijxation  with 
ineptics.  Tlie  bowels  innst  be  carefully  regnlateil^  the  tliet 
►Ir  and  of  a  natnre  1o  leave  little  residue,  and  laxatives 
^  used  as  indicated.  If  the  [«itient  recovers,  the  retnrn 
WhI  sensation  will  be  gracbud,  and  the  nutrition  of  tlie 
B  l>e  iinprovetl  by  electricity  and  massiig**. 

und  ft-actxires,  or  *>pvTi  fraetnres,  as  they  ai*e  called  in  eon- 
on  to  the  simple,  or  closed,  fmctures,  are  ones  in  which  the 
ctnre  Cf»mmunicntps  with  the  external  air  by  means  (*f  a 
Tie  prt^^icnce  of  thi?s  wound  intluences  to  a  **iiusiderabk^  ex- 
Qgre?^  of  repair  and  the  prfjgn<»sis.  Before  the  iutroclnetion 
ic  methcxls  com[Kiund  fractnres  const itnted  a  nineli  more 
l.even  fatal  class  of  injuries  than  at  the  present  day.     In- 

i  wound  and  osteomyelitis  and  necnxsis  were  the  rule 
the  exception.     To-day  the  surgorni   hniks   with    unire 
>n  a  fracture  compoimd  in  nature  than  formerly,  but  the 
Hired  mui^t  l»o  correspfuidingly  miKlitietb 
I  fmcturcs  differ  in  deirree  and  severity  aeeortling  as  to 
fracture  be  eomjKiumI  from  within  or  e«*mii«*nnd  froui 
In  thp  former  ease,  in  which  the  ends  of  the  lionei*  arc* 
h  the  skin  by  the  fnicturiut?  violence,  by  movements  of 
L*r  the  fracture  has  occurred,  **v  nioveniont  of  the  limb 
^rtfition  after  fracture,  the  c»jx'ning  is  ii.sually  small,  the 
tiirh   IsitfV'ftited  or  brllJ^efb  the  wonnd    less  liable  to 
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oiivw  at  the  same  time  comminuted,  the  blood vessjelsi  and  nerves  are 
miirh  more  likely  to  be  injured,  and  the  necessity  for  amputation  in 
the  ease  of  extensive  crushes  must  be  considered.  Where  amputation 
was  formerly  common  it  is  now  practised  with  much  les?  freqnencv; 
but  in  cases  in  which  so  much  bone  rcKjuires  rt»moval  as  to  render  tlie 
limb  useless,  or  where  the  skin  and  soft  jiarts  are  much  dijsorgtuiized, 
ami  the  prin<'ijKil  bloodvessels  lacerated,  amputation  will  be  required. 
The  danger  of  infection  has  been  to  a  great  extent  overcome. 

TuKATMKXT. — Preventi(m  of  infection  is  the  first  measure  to  k* 
tak(»n  in  the  tn»jitment  of  a  comjwund  fracture.  As  an  emergencv 
measure  it  should  receive  prompt  attention,  the  wound  being  irrigated 
if  possible  with  an  antiseptic  solution,  or,  if  this  is  not  obtainable, 
witli  boiled  water,  and  covered  with  dressings  or  cloths  wrung  out 
of  the  sjime. 

The  administration  of  an  anaesthetic  facilitiites  the  dressing  of  these 
injuri(»s,  and  sliould  be  practised  wherever  feasible  in  all  except  the 
very  smallest  bones.     The  surrounding  skin  should  first  be  thonmghly 
disinfected  in  the  usual  manner,  and  the  wound  irrigiited,  preferably 
with  a  1  :  20(K)  bichloride  solution,  as  some  infection  will  probably 
hav(»  already  taken  placre.     All  foreign  b(Klies  should  be  carefully 
removed,  and  as  in  the  case  of  railroad  injuries  considerable  dirt, 
grease,  etc.,  may  be  ground  into  the  tissues,  they  may  Ik?  lightly 
cun^tted  to  remove  the  same,  or  pledgets  of  gauze  used  to  swab  out 
the   wound.     Fragments  of  muscle   in  which    dirt  is  ground  may 
be  snipped  off.     After  having  thoroughly  cleansc»d  the  wound, and 
the  (juesiioii  of  amputation  having  been  decided  by  consideration  of 
the  i)riiKMples  laid  down  above,  attention   must  l)e  directed  to  the 
disposition  of  the  fragments.     Fragments  entirely  detached  should  Ix" 
reni(»ved  ;  those  ])artially  attached,  the  chances  for  the  preservation  of 
th(;  vitality  of  which  seem  good,  may  be  moulded  into  place.    Primary 
fixation  should  then  be  practised,  the  fnigments  l)cing  drilled  ^"^^ 
sutured    with  heavy  silver  wire,  or,  if  the  surgeon  prefers  it,  w'^^^ 
kangaroo-tendon  sutures ;  or  the  fragments  may  be  fastene<l  toget^^^ 
with  silver  splints  and  screws,  or  with  bone  ferrules  or  Parkhi^ 
clamjKs.     In  compound  fractures  in  which  there  is  much  lacerat"^ 
of  the  soft  tissues  free  drainage  is  usually  indicate<l,  and  where  th^ 
is  much  tension  it  may  be  necessary  to  divide  the  deep  fascia  more 
less  extensively  to  relievt*  it  and  provide  exit  for  discharge  from  t 
woimd.     In  the  majority  of  cases  in  which  the  tissues  are  much  c(^  - 
tused  very  few  sutures  should  be  introduced,  as  any  swelling  whic 
occurs  is  liable  to  cause  extensive  sloughing  of  the  edges  of  a  wom# 
which  has  been  tightly  closed.     Drainage-tubes  shoidd  be  insertt- 
into  dependent  i)ockets,  and  counter-openings  may  be  required,     r 
large  giuize  dressing  should  be  applied,  and  the  limb  dressed  eithe 


P^De  are  allowed   tn  remain,  in  the  majurity  nf  eases  giviug 
tin  irritatiim.     Where  tlie  wound    is   iniwted,  huwevor,  fva^- 
^  of  neeroi^ed  bone  maybe  ea^t  off,  and  tlie  silver  wires  or  splints 

III  infretjuently  requiri!  removal  before  the  sinuses  dose.  No 
on  should  Ik*  nndertakeo  furtive  removal  of  the  necrosed  hone, 
ioo  is  prognj^ssing  satisfaot<>nly,  initil  the  fragments  are  hioseued, 
n  doubtful  caseis  in  whicli  the  t|uestion  of  amputation  cannot  l>e 
U  at  the  first  dressing,  a  cous(i*vative  rour^e  of  treatment  may 
Ipluted  \iilhout  militating  against  a  favorahle  result  from  annHi- 
n  later,  if  it  should  be  found  necessary. 

n  cades  iu  which  the  fmcture  is  compon-nd  fnun  within,  or  in 
h  the  external  wound  consists  merely  of  a  piuicture,  attempts  to 
the  wound  after  disinfection,  and  thus  to  convert  it  into  a  closed 
ur^,  will  often  be  sneeessful,  and  in  these  eases  primary  fixatitin, 
rilling  ami  suturing  of  the  fnigmt'uts,  may  not  be  required.  In 
KHind  fractures  involving  large  joints,  w  hich  were  fiirmerly  sub- 

(to  amputation  as  a  routine  [>nicrdurp,  a  fonnal  or  partial 
I  of  the  joint  will  be  indieatt*d  where  there  is  e4»niminud<jn, 
[he  principal  ressels  and  nerves  are  simultaneously  lacerated. 
rr-tr<*atment  consists  in  drainage,  in  fixation  until  repair  of  the 
irts  is  eoniplete,  and  later  the  use  of  jiasslve  niotiou  and  massage. 


lot  Fractures. — In  this  class  of  fni<tures  we  have,  l)esides 
y  of  the  bone,  more  or  Irss  damage  of  the  snit  parts^  iueluding 
iloodve^jsels  and  nerves,  with  |M*rhaps  the  retention  of  a  bullet  in 
lody  as  complications.  The  nature  r»f  the  injury  differs  M'ith  the 
re  of  !he  missile  which  pnKluees  it,  A  load  of  small  shot  at 
rmoge  may  cause  a  large  wouikI  anc]  very  considerable  damage 

fsucj*-  Fragments  of  shell  may  tear  away  a  jiortiiui  of  thp 
ittering  the  liones  very  extensively,  or  even  completely 
it.     The  modern  small  calibre,  high  velocity  rifle  apjK'ars  to 
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ill  j>lftcc  (Figs,  I4H,  HH).  At  hnig  range  the  soft  bones  are  likely  to 
be  perfimilecl  witlmiit  splinU'ring.  The  wound  of  entrance  is  small 
miil  clejii»  <nit,  hut  at  ^luwX  nin^e  tlie  fragmenU  of  Umes  are  likely  to 
damage  the  tissue:^  ciinsiiier^ihly  on  the  other  side  of  the  bone.  When* 
the  bone  is  not  comminuted  the  wounds  of  entrance  and  exit  are 
aII,  rather  clean  cut,  ami  heal  rapidly.     The  old,  large  calibre,  low 

Fig.  148. 


liiinithul  Injury  of  Uic  HglU  ftriiiDr  ftt  Uie  Junction  of  the  mfditle  And  npper  thf rdji  trr  ibe 
/'SO-ciillbru  Oerrnan  ttlvor  jacketed  projertilc,  with  the  Telocity  eommoii  ikt  SODOytrdw 
(Dcnnii.) 

velocity  riHe-ball  usually  causes  more  extensive  damage  to  the  soft 
parts,  althougli  tho  Imne  is  likely  tn  he  leSvS  exttnsively  injiiroJ> 
Amputation  is  aitieli  les^s  frequent  now  tlinn  formerly  in  guuslnH 
frat*ture8. 

TitHATMKNT. — All  that   has  previonsly  been  said  in  reg-anl  to  tb^ 
prtmipt  institution  of  antiseptir  fruatrneul  buhls  true  in  the  trt^atnie^^^ 
of  ginishot  fractures.     If  the  ball  has  not  e:icai>ed,  which  will  osual^^^ 


Pijstcrior  view  of  grunjubot  Ipjury  sliown  in  FiR.  US.    (Dennis.} 

he  indicati'tl  by  ihe  presonee  uf  but  one  wound,  it  may  be  removed 
if  i-earhly  accessible  ;  although  exteusive  exploration  and  dissection 
for  its  removal  are  wntraiudieated,  as  in  the  majority  of  causes  its 
preseueo  dens  not  add  sufficiently  to  the  p:ravity  nf  the  Injury  to  warrant 
these  uicnsures.  After  disinfVction,  provision  for  drainage  by  the 
introduction  of  a  drainage-tube  or  atrip  of  gauze  shtmld  Ik-  made,  and 
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ihe  dressing  appliiHl  and  tlie  lirab  immobilized  an  described  above. 
WhfTi-  there  i^  extensive  injury  of  the  bone  the  same  measures 
n^coniniended  in  urtlinary  eompouiid  fnietiire  in  regard  to  the  re- 
moviil  of  fra^meiU^  and  primary  tixiitirm  are  appliealde  liere.  Am- 
putation is  reijnired  \\}6^  fre<|uently  for  injuries  due  to  the  modern 
riHe,  and  primary  or  sc^condary  resection  in  case  of  the  lonp:  boiie^ 
may  often  bt*  6?nbstitutetl  for  amputation.  iSeeouihiry  amputatitm 
may  he  requirecl,  a.s  in  ortlinary  eomjjound  fractures,  for  osteomyelitis, 
axirai^ive  necrot^is,  or  giingi'eDe. 

Delayed  Union. — Wljere  union  is  not  present  at  the  ex|)i ration 
of  the  time  usually  reipiired  for  repair  of  a  Ijone  it  is  wiid  to  l>e 
delayed.  The  cauj?es  of  delayed  union  may  lie  either  constitutional 
or  local,  A  depressed  comlititm  of  tlie  gc^neral  liealtli  from  any 
cause  tnay  leiid  tn  delay  in  repair;  or  the  vm\i^v  maybe  local  in 
origin, and  result  from  int|ierft*et  a]ttKKsition  or  iusuftiticut  (ixation  of 
the  fragments,  and  from  necn*sis  of  the  fragments  in  fjaLses  of  com- 
pound fructure,  especially  wlien  sujtpunitiou  has  occur  red. 

TrcEATMENT.^ — This,  in  delayed  uiiiun,  consists  in  atlention  to  the 
^oeml  healthy  with  the  admiuistnititm  of  tonics,  and  iu  tlie  use  of  etli- 
cient  local  me:isures,  if  8tieh  liave  not  been  previ(MHly  employee].  Im- 
inobtli/iition  by  plasternji -Paris  dressings,  chan^ctl  at  intervids  of  twi» 
or  ihnN*  weeks,  and  in  8c»me  cases  irritation  of  the  ends  of  the  bonen 
by  rubbing  them  together  l>efore  applying  the  dressing,  arc  efficient 
mea^ires*  Percus^sion  <jf  the  stnit  of  fracture,  couuterirritiitiun  aud 
blistering*  and  Bicr^s  elastic  constriction  have  been  recomm<*nd**d, 
Fijcsition  shoidd  be  maintained  fur  some  months,  the  neigldMrriug 
joints  also  Ijeing  imm«»biliztHl,  befoiT  the  liopc  (4*  iJitaiiiiiig  nuiiin   18 

Kfloneii ;  that  is,  if  the  st^^t  of  fracture  he  \vhere  bony  union  may 
mably  l>e  ex|>ect(Kl.     If  at  the  end  i*f  six  months  no  nuion  be 
■lit»  the  ca**c  may  In*  fairly  cousiiltTed  as  Ut^luugiug  t**  tljc  class 
of  uunnited  fractures,  and  will  recpiire  apprM])riate  treatment, 

Unonited  Fracture — Pseudartbrosis. — Except  in  certain  fmet- 
are>»  in  whicli  \\v  seldom  exiK'ct  l»ony  union,  as  intracap>ular  fracture 
of  the  hip,  transverse  fracture  of  the  patella,  and  intnieapsular  fracture 
of  the  litimenis,  non-union  is  rare.  The  pro|Mirtiou  of  cases  in  which 
it  oecQl^  is  estimated  at  one  to  five  hundred.  The  causes  which  cun- 
trilvQte  to  non-tinion  are  the  Hame  constitutional  and  local  influences 
meotioiiefl  t^  instrumental  in  causing  d*dayed  union,  viz.,  a  di^pressed 
ilttia  of  the  gi*nend  healtfi  from  any  cause,  su4'h  as  disease,  shcick, 
p!^atinay  or  lactation,  and  local  conditions,  which  include  im|x'rlect 
apposition  and  tleficient  immofnlization  of  the  fniirmcuts,  too  early 
Timoral  of  tlie  dn^ss^^gs,  su|»punitioii  and  necr<»sis,  anti,  in  additif»u, 
tbe  iiiU^qiosition  of  fragments  of  muscle,  nerve,  or  fascia  l>etween  the 
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ends  of  the  fragments,  ur  right  bunJiigiiig,  int4*rrering  ^i-ith  the  blrioil- 
fiapply.  Local  (li.^*»j^«  of  the  Inrnf^^  a»  ^ypbili^  and  caucer^  maybe 
mintht*r  CHUM'. 

Non-union  is  moR*  u**imlly  a  n^sult  of  local  than  of  constitutional 
«inw?ti,  and  in  my  exi^erience  the  nu>8t  fnuiuent  of  thei*e  h  the  pres- 
rurv  Iw'tween  the  vwU  nf  the*  f^lgmenl^  of  uiUf^ubr  tissue  ur  fasJciu. 
InijKTft^ft  iinmohiliwitiuii  prul>ably  nn»re  ofken  eaui?f*i*  excess  of  call  u* 
frt»in  irritalion  than  a  lack  of  ealluss 

The  pathological  eondltioas  found  in  cases  of  non-nnion  \'aiTiii 
ditlVrt^nt  instances.     In  some  cases,  tHjnipamtively  rare,  there  is  no 

Fiu.  150. 


Fimeturc  of  the  olecranon;  fibroiu  union.    iMalgaigne. 


attempt  at  union,  the  ends  of  the  bone  being  rounded  off  and  t^*  i 

This  condition  usnally  results   from  ^rejit  loss  of  substance  <^^     ^ 
bone,  and  with  it  there  is  great  mi>bility*     In  others  the  pniee*^^  *^ 
union  hat!  gone  a^^  far  as  the  formation  of  a  band  of  fibrous  ti^ 
(Fig.  150),  which  may  be  (jnite  short,  or^  when  longer,  permit  of  ext*^* 


FuL  \H. 


Unuuiterl  fracturt'  ortlic  fvmur  with  great  overlapping  of  the  fragments.    (Dennis.) 


sive  sepamtion  of  the  fragments  and  considerable  mobility.  Thi.*^ 
the  usual  eondidcm  presented.  In  a  few  castas  tliere  is  an  acta 
false  joint  formed  between  the  iVagments  (Fig.  151).  The  fibroi 
tissue,  instea*!  <if  beeoiuing  calcified,  forms  a  sort  of  capsule  arouij 
the  ends  of  the  bones,  which  by  long-eontiuned  frictii»u  bco«m 
adapted  tcj  each  t»ther,  f(>rrnnigii  luill-and-sueket  joint,  which  eotitail 
syuovia-like  flnidj  and   tlie  walls  <>f  wliieh  are  smooth  and  re.^mh| 
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endothelium.  This  condition  of  |)^»endartllrosis  pnibably  occiins  from 
long-continued  friction  in  cases  of  transverse  fnicture  uniteil  by 
fibroiL!&  tissue  witli  close  app<»sition  of  the  fragments. 

Treatment. — The  treatment  of  non-union  and  fibrous  union 
depends  on  the  location  of  the  fracture,  the  length  of  time  which  has 
ela|)sc<l,  the  ag<»  of  the  |mtient,  his  constitutional  condition,  etc.  In 
(iome  l>ones  in  which  fibrous  union  is  closi»  the  disiibility  is  not  very 
marktHl,  such  lx»ing  the  casi*  in  the  up|XT  extremity,  while  in  the  leg 
and  thigli  the  resulting  disability  will  1k»  V(»r}'  much  greater.  The 
treatment  involves  the  same  attention  to  constitutional  measures 
^hich  was  mentioned  in  speaking  of  delayed  union.  It  may  be 
granted  that  pn»longe<l  immobilization  and  removal  of  any  api)arent 
displacement  have  Ix^en  pr(!viously  practiscnl.  The  question  of  ojH^ra- 
tion  will  now   prt*sent  itself.     Friction  and  percussion  may  first  be 


Fio.  152. 


Volkniann'8  operation  for  pseudarthnfrls. 

^^*on  a  trial.  The  application  of  a  brace  to  t\w  lower  extremity, 
^*^^?>oaraging  the  patient  to  walk  ui>on  it,  will  often  be  very  beneficial, 
^Pc^lly  after  rrom|N>und  fractures  attended  with  loss  of  a  ccmsider- 
'"'^  portion  of  iKme,  in  which  we  do  not  hM)k  for  s|H'e<ly  union,  and  in 
■*if?h  openiti<in  may  l>e  defernnl  nnich  longer  than  in  case?  of  dif!'er- 
J'**^   «>riein.     The  stimulation  of  the  ends  of  the  bone  and  the  increase<l 

»»u      ■ 


•^MUupply  following  the  us<»  of  the  limb,  in   combination  with  a 
^r^«^  which  afTonls  good  fixation,  may  in  the  case  of  the  tibia  and 


^''^Hirgive  grnKl  results. 

The  o/^ratire  meaHurcH  consist   in  drilling  the  <»n(ls  of  the  bones 

'^Uoeiitaneiuisly,  or  freshening  them  with  a   small   osteotome  in  the 

**^e  manner;  iw  the  bones  may  l)e  ex|>osed  by  o|x»n  incision,  the 

^•is  fn^shencnl,  all  intervening  tissue  remove<l,  and  tli(»  ends  brought 

^^•©f-ther  and  fasteneil  by  suture  or  other  m<'asnres.     In  some  cases 

"^  oblique  fracture  a  mortice  <*an  be  sjiwn  (Fig.  lo2).     The  methods 
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il- 


iisi-^l  to  fix  the  ends  consist  of  the  insertion  of  chromicized  catgut,  silk, 
or  silver  wire  sutures  (^'ig-  153)  passed  thnmgli  holes  drill«l  in  the 
ends  of  the  l)one,  silver  screws  penetrating  each  fragment,  or  .-ilver 
plates  overlapping  each  fragment  and  fastened  with  silver  .screw? 
(Fig.  154),  ivory  nails  and  l)egs,  bone  ferrules,  and  the  use  of  Park- 
hill's  clanii>s  antl  screws.  The  silver  sutures  and  plates  can  l)e closed 
in  and  the  wound  sutured,  and  usually  cause  no  irritation  unless  .-up- 
punition  tK'curs.  Where  one  of  two  jKirallel  bones  is  ununited  it  is 
necessary  to   remove  a  corresponding  section  of  the  opjKvsite  bone 


Fio.  163. 


Fig.  154 


Fra^'niciits  in  ununited  friicture 
SCO u ml  l>v  silver  wiro. 


Fmsrnients  in  nnunltod  fracti^ 
secured  by  silver  splint. 


before  the  ends  can  he  approximated  (Fio:.  loo).  Infection  of 
womul  diminishes  very  nuich  the  prospect  of  success  of  any  op^ 
tion.  \  plaster-of- Paris  bandage  should  be  applied  after  <»jx*niC 
in  the  ease  of  the  lower  extremity,  and  either  a  plaster-of-Pr 
bandage  or  splints  used  for  immobilization  of  the  upper  extremi 
Great  caution  should  be  exercised  in  changing  the  dressings,  a 
the  part  should  be  guarded  from  injury  for  a  long  time. 

When  th(»re  is  a  considerable  gap  in  the  bone  after  removal 
fibrous  tissue,  or  where  a  considerable  jM)rtion  of  one  of  two  paral 
bones  is  wanting  in  the  forearm  or  leg,  attempts  are  sometimes  mji 
to  gnift  a  piece  of  fresh  bone  from  a  recently  killed  animal,  or  to 
in  the  sj)ace  with  decalcified  bone  chips,  which  form  a  framework 
the  deposition  of  granulation-tissue.  If  these  measures  fail,  as  tl 
frequently  will  in  the  case  of  the  arm  and  leg,  the  remaining  b< 
may  be  shortened  to  a  corresponding  extent ;  or  if  this  would  in  vol 
.sjicrifiee  of  too  much  of  the  length  of  the  limb,  a  plastic  o|HTati 


Deformed  Union. — It  U  rarely  possible  to  obtain  an  absolutely 
paitx't  result  ttt\ur  tVai'ture.  Slight  i?liort caning  of  the  fractiireil  Inme 
is iDevitable, although  it  rniiy  Ix*  iniper- 
ptible.  In  the  inisi-  of  a  bone  like 
femur  it  is  u^^ually  present  to  a 
MimtJe  degn»c,  at  huM  in  a 
i*pt  verj'  yi>ung  childrTn.  Con- 
Ds  deformity  (Fig.  15t))  may 
end  on  the  natnrt*  of  the  fracture 
injury  to  the  soft  iiartsi  a.s  nuuli 
I  the  metlKnls  of  treatment.  The 
ent  may  l>e  ti*  blame  when  tliesnr- 
,  orders  are  not  uWytHl,  or  the 
of  Pome  complication  like 
i^mantn  or  delirinin  tremeni^  may 
?rfoa'  with  the  treatment  and  result 
i  mjirke«l  deformity.  Cart^e?^  or 
HWly  erroniMuis  inlcr[>n'tatiMU  of 
^^''l^l^phj^?  in  which  u  triHtug  and 
■^iles^  dUplacement  can  very  often 
■  <M*vtod  in  a  fnncttnnally  jM^Tfect 
^kjlt,  may  lesitl  to  nnieh  annovance 
^^1  profes^iomd  injury  to  the  metlieal 
^po^knt. 

^h^RKATME^T. — ^If  the  defonnity  l)e 
^Bi  is  to  interfere  with  the  umdnl- 
^fcqf  the  part,  attempts  to  (^cirreit  it  ^an 

Fio.  156, 


N'ijti  union    ill  one  of  two  p4imllet 
boiics,  i>h<>wing  the  Uuc«of  ftciUoii  and 


iftcn   be  made  with  fair 
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deformity.  Overlapping,  causing  longitudinal  displacement,  is  ns 
ally  iiu possible  of  correction  when  nnicli  time  has  elapseil,  witlm 
resection  of  the  bone,  as  the  muscles  become  correspondingly  slioi 
ened. 

In  recent  cases  in  which  the  callus  is  not  very  firm,  forcible  l)en 
ing  under  an  ana^thetic  will  often  be  successful ;  the  eallu?  may  I 
refractured  in  the  same  manner.  Where  union  is  firm,  o\^n  inci^i^ 
is  the  best  method  of  correction,  the  bone  being  divided  bv  an  tjste 
tome,  or  a  V-shaped  piece  being  removed  from  the  apex  of  the  au^ 
— <»uneifomi  osteotomy.  Davis  has  practised  osteotomy  with  succe 
for  gunsfo<*k  deformity  following  condyloid  fracture  of  the  huineru 
dividing  the  bone  from  the  inner  side,  above  the  internal  coudvl 
and  restoring  the  carrying  angle. 

Consecutive  shorteninfir  is  most  commonly  observed  in  frat'ti 
of  the  lower  extremity  from  a  too  early  use  of  the  limb  in  l<KM>uu)ti« 
The  soft  callus  is  compressed  and  consolidatt^l  by  the  weight  of 
binly.  It  is  avoided  by  forbidding  the  use  of  the  part  until  auin 
dation  seems  complete,  and  directing  cautious  use  oi  it  for  some  ti 
after.  Callus  sometimes  softens  down  or  disapi)ears  as  a  i-esult 
constitutional  conditions,  such  as  rachitis,  or  an  intercurrent  affV*ct 
like  tyi)hoid  fever.  Union  usually  takes  plac»e  later  as  the  pati 
improves  in  health,  and  immobilization  should  then^fore  be  f 
sist(Hl  in. 

Fracture  of  Callus. — This  usually  occurs  from  violence  to  the  p 
shortly  after  the  fracture  has  united,  or  when  the  dressings  have  U 
removed  before  union  at  the  seat  of  fracture  is  complete.  A  fall  un< 
sueh  (?i re uni stances  may  result  in  refracture  at  the  same  place.  1 
l^rognosis  for  speedy  union  is  goo<l,  less  time  being  consumed  in  rep 
than  after  the  original  fracture.  When  firm  Imny  imion  ha>  tal; 
[)la('e  the  bone,  if  exposed  to  violence,  is  more  likely  to  give  awav 
some  other  point  than  at  the  site  of  the  original  fracture. 


DISLOCATIONS. 

A  (U^locaflon,  or  luxation,  is  a  displacement  of  the  articular  surfa 
of  the  bones  which  enter  into  the  formation  of  a  joint.  The  disln 
tion  is  named  from  the  distal  bone;  thus  a  dislocation  of  theshoulJ 
joint  is  understooil  to  refer  to  a  displacement  of  the  humerus.  Diaiii 
is  the  separation  at  the  junction  of  one  bone  with  another,  am 
princi])ally  seen  in  the  bones  of  the  pelvis,  at  the  symphysis  pubis 
the  saero-iliac  junction. 

Dislocations  may  be  classified  as  traumatic,  congenital,  {wthologi 


causes,  such  as  excessive  effusion  into  the  joints,  weakening 
ption  of  the  ligaments  as  the  result  of  inflammatory  changes 
>us  kinds^  and  paralysis  of  the  muscles  holding  the  bones  in 

olete  Duslocaiion. — In  this  form  of  dislocation  the  articular 
of  the  bones  which  enter  into  the  formation  of  the  joint  are 
separated  from  one  another;  when  portions  of  the  articular 
remain  in  contact  with  one  another  the  dislocation  is  described 
apletfy  or  j)adial;  it  is  also  sometimes  described  as  a  mbluxa- 

Jty  or  Oosed,  Dbilocation, — This  is  one  in  which  the  displaced 
p  surfaces  of  the  bones  are  not  exposed  to  the  air  by  a  wound 
verlying  soft  parts. 

pound,  or  0/)en,  Dialocailon. — In  this  form  of  dislocation  the 
d  articular  surfaces  of  the  bones  are  exposed  to  the  air  by  a 
in  the  soft  j)arts  produceil  either  by  the  force  which  caused  the 
ment  or  by  rupture  of  the  surrounding  tissues  by  the  displaced 

plieaied  Dinheation, — This  term  is  applied  to  a  dislocation  in 

here  is,  in  addition  to  the  displacement  of  the  bones,  a  fracture 

ig  one  or  lK)th  of  the   displaced  bones  or  laceration  of  an 

nt  arter}',  vein,  or  nerve. 

lUite  I}i*ffoca(ion, — This  is  a  dislocation   in  which  the  bones 

in  the  same  position  in  which  they  were  first  thrown  by  the 

f  force. 

idaryyOr  CoHMContive,  DifJocadon, — In  this  form  of  dislocation 

inal  position  of  the  displaced  bone  is  changed  by  a  continuance 

lidplacing  force,  by  muscular  contraction,  or  by  nianij)ulations 

tr%ia  «t  ivhI nation. 
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reduction  of  the  ilLslocation  have  oecurre<l ;  for  instaoce,  a  luxation 
4if  the  elbow-joiut  i<  an  old  di^ilocation  at  a  much  earlier  {)erii»d  than 
one  i>f  the  ^houlder-joint. 

Causee. — The  causes  of  dislocation  are  exciting  and  predisposing. 

The  exciting  caumn  of  dislocation  are  violence,  either  Jirectly  or 
indiri'Ctly  applied,  and  muscular  contraction ;  the  latter  is  probably 
a  much  le>s  active  factor  in  the  production  of  dislocations  than  of 
fractures.      Force   may  act    directly  upon  the  articulation,   and  tht* 
articular  end  of  the  bone  is  driven  against  a  |)ortion  of  the  capsule. 
which  gives  way  and  allows  the  escape  of  the  bone  in  a  corres|)onding 
direction.     Force  acting  indirectly  upon   an   articulation  is  a  much 
more  common  source  of  dislocation,  as  is  seen  in  the  case  of  disloca- 
tion of  the  head  of  the  humerus  or  the  hcjid  of  the  femur  from  falls 
u{)on  the  hand  or  the  foot  respectively.     The  majority  of  the  typical 
dislocations  are  pnxluced  in  this  manner,  definite  portions  of  the  cap- 
sule l)eing  e-^iK^cially  liable  to  rupture  in  different  joints.     Dislocations 
resulting  from  indirect  force  are  less  likely  to  Ihj  accompanied  by 
severe  local  injury  of  the  surrounding  soft  {)arts  than  those  following 
the  application  of  direct  force. 

The  princijKil  predisposing  causes  of  dislocation  are  : 

Form  of  the  Articulation. — Ball-and-socket  joints,  from  the  range 
of  movement  which  they  permit,  are  more  liable  to  dislocation  than 
ginglymoid  or  hinge-joints;  the  comparative  fr(»quency  of  dislocation 
of  the  sliouldcr-joint  as  compared  with  that  of  the  elbow-joint  is 
tlius  explained. 

Af/r. — Dislocations  are  very  uncommon  in  childhood,  because  of 
the  absence  of  great  muscular  power,  the  presence  of  epiphvseal 
cartilages,  and  the  flexibility  of  the  soft  jiarts  about  the  joints.  They 
are  most  common  in  adult  life,  and  are  relatively  common  in  advanctnl 
ag(\  Kronlcin  has  j)ointed  out  that  the  relative  frequency  in  old  age 
is  greater  than  the  actual,  if  the  number  of  dislocations  in  |K?rsons 
of  over  fifty  years  is  compared  with  the  numlx^r  of  persons  attaining 
that  age. 

S('j\ — Dislocations  are  much  more  common  in  males  than  in 
fcn)al(»s,  for  the  reason  that  males  are  much  more  exposed  to  the 
exciting  causes  of  dislocation. 

Jhjccfirc  Arfii'idar  Development, — The  imperfect  development  of 
th(*  articular  cavity  or  the  articular  ends  of  the  bones  may  act  as  a 
predisi)()sing  caus(»  of  dislocation.  Muscular  paralysis  producing 
relaxation  of  the  ligaments  of  a  joint,  and  articular  disease  resulting 
in  distcMition  of  the  <apside  of  the  joint  and  elongation  of  the  liga- 
ments, are  predisposing  causes  of  dislocation. 

MuHculttr  (K'fioii  may  also  produ<'e  dislocation  of  a  joint,  and  here 
the  disphicement  results  from  exaggeration  of  the  normal  physiological 


PATHOLOGY  OF  DTS LOCATIONS. 


245 


I 


I 


moiretsierit  (»f  the  joint,  us  is  nri)  in  di>liw"itinii  t)f  tlie  luwcr  jaw  and 
in  till*  Jisplar'praeiits  that  result  in  \\iv  fmivtilsiini.s  of  epilepsy. 

liijurt^  of  the  ca/h^n/f  of  (hr  joint  is  tlit*  in«)st  iiiiportaiit  fai»tur  in 
di>l«)catioti.<.  The  position  ami  t-xtcnt  of  tlit^  lacxrmtiou  of  the  ra|>siile 
ikflermine  thf?  dirt'clion  taken  by  the  disphieed  Vmue  ;  where  iletiiiite 
ons  of  the  i^apstile  have  been  tt»rn  tyjiieal  Jisloeatioiis  result  ; 
wiiere  exteotiive  hieeration  has  taken  plac*e  atypiral  ilisplaeeinents 
occur. 

The  pot^itiou  of  the  rent  in  the  capsnh^  nsnally  rnrrespcmds  to  tlie 
weakest  p»rtion  ;  the  thiekest  portic»iis  of  tlie  eapsiile  usually  eseape 
iojuiy  unlesi^  great  force  has  been  applied.  lu  addition  to  the  injury 
of  tlic  c»ii!?iile  there  may  be  contusion  an<l  laeeration  of  the  soft  parts 
Mirroaoding  the  joint.  Muwlei?  may  be  eontnsed  or  lacerated,  or  torn 
fifMn  their  attachments  ;  large  arteries  or  veins  may  be  contused  ur 
fibeJtriicled  by  pressure  of  the  elis[»Iaee<l  bone,  or  even  rnjitiired. 
Xervc^  alsjo  may  Ik?  contused,  stretched,  lacc^ratedj  or  rnptnred  in  dis- 
focstjon^  giving  rise  to  moi^e  or  less  immediate  paralysis;  or  changes 
amy  occur  in  the  nerves  as  the  result  of  the  injury,  pnMlucing  symp- 
toms at  n  hiter  jHTitxl. 

Spi*ain-/ractur«\  or  a  fracture  of  the  Imny  margin  of  the  articular 
m%*ity,  niay  also  occur  as  fhe  result  of  a  disloeation  ;  botli  of  tjiese 
arcidcnt^  an*  wrious  eom|ilicatiims  which  may  lead  to  marked  limita- 
ti«iii  of  ihe  niuvenients  of  the  joint. 

After  the  rc<lucti«in  of  a  dislocation  the  rent  in  the  caivsnle  heats 
prtimptly,  but  jiermanent  wrakness  of  the  capsule  at  the  point  (*f 
injary  results,  ^  that  it  is  likely  to 
niplurr  iiiKm  llie  application  of  slight 

Pstholocr7« — A  dislocation  is 
ttlwaya  fcdiowed  by  the  escsipe  of 
more  or  k^^  blr»ocl  and  by  the  effusion 
of  «»fam  into  the  surrounding  [>arts, 
btit  Ipothof  tlw?s<-  fluids  are  quickly  al> 
^orijc'd.  In  cases  of  ilislocation  follow- 
iwkg  inuscuhir  ndaxatitm,  with  eltinga- 
tioD  of  the  ligaments,  displacement  of 
the  boiR*  nuiy  ik^cut  without  lacera- 
ti««ci  of  tlie  tTipsule,  If  the  disloca- 
tion w  pnimpily  n*duced,  tlie  rent  in 
the  captule  heals,  and  the  parts  are 
miitort^d  to  their  nornud  con<h'tion. 
If^  however,  the  dislnc^ition  is  not  re- 

the  articular  surfaces  of  th«*  bone  undergo  changes.     In  a  Imll- 
el  joint  the  ligaments  bect»me  wu.-^ted,  the  head  of  the  bone 


¥\u.  157. 


Scapulii  ihowlhg  newsrwkvt  tbrtned 
In  An  old  unrvdnced  fcubcoraocil'l  4iB- 
ioration.    (CcKt|>cr.) 
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atrophios,  tlie  cartilages  disappear,  the  articular  cavity  l)econiing  filU^* 
up  ami  it^  margins  al)Sf)rbe<l  and  flattene<l,  and  tlie  head  of  die  Ixm*-'? 
if  it  rests  ujH)n  a  lx)ny  surfaces,  forms  for  itself  a  new  socket.    If  tb*? 
head  of  the  l>one  rests  w\^m  muscrle,  tendon,  or  fasc'ia,  the  soft  tissiiei^' 
undergo  condensation,  a  cujvshaiKxl  cavity  of  iibnms  tissue  is  forraeJ  9 
which  is  attached  to  the  margins  of  tlie  displaceil  l)one,  fonning  a  nexw 
(capsular  lig:iment,  and  a  synovia-like  fluid  is  often  st^creted  (Fig.  157)— 
In  the  case  of  unn'<luceil  ginglymoid  or  hinge-joints  the  Ixmy  prom- 
inences iMi'ome  roundcKl  oil*  in  time,  the  hones  ac(H>mmodate  them— 
selv(»s  to  their  changed  ndations,  and  more  or  less  motion  may  l»e 
n^gjiined,  although    the   restoration   of  function    is   not    usually  so 
marknl  as  in  the  case  of  hall-and-socket  joints. 

Symptoms. — The  nuKst  nuirktHl  symptoms  of  disliK^tiou  are: 

1.  Chautjv  In  the  Shnjx'  of  the  Articulation, — This  is  due  to  change- 
in  the  i>osition  of  the  articulating  surfaces  of  the  Ixmes,  and  teiL^^iocM 
or  relaxation  of  the  muscles  in  direct  rclati(m  to  the  joint;  thusi, 
flattening  of  the  shoulder  is  a  marked  symjitom  in  dislocation  of  the:*' 
shoulder,  and  in  many  c:ises  of  dislocation  prominence  of  the  displiicecl 
hone  may  alter  materially  the  shape  of  the  joint. 

2.  Clunujv  in  (he  Lentjih  of  the  Part. — This  may  consist  either  \m^ 
shortening  or  in  ehmgjition. 

»*>.  Lofin  of  Function, — This  is  usually  prc»sent,  the  dislocated  iwrt: 
IxMug  no  longer  ca])al)le  of  executing  the  onlinary  movements,  bcin^ 
generally  rigid,  muscular  contracticm  assisting  in  the  fixation. 

4.  ('/unif/r  in  the  Direciioti  of  the  Liinh, — This  is  usual Iv  yery 
marked  in  di>l<Kation,and  ispnxluced  by  tension  of  the  ligaments  an  <:l 
nniscles,  as  \\v\l  as  by  contact  of  the  displaced  Ixnie  with  an  abnornir:*! 
bony  surface.  This  <-hang(»  is  well  demonstnited  in  dish)cationof  tb*^' 
head  of  the  linnierns  and  of  the  femur. 

(Wiiiffts. — True  crepitus  cannot  be  elicite<l  in  cases  of  dislocation      • 
but  a  moist  (M-epitus  ean  often  be  obtained  which  resenddesthe  frictio  ^^ 
of  a  cartilaginous  surface  over   bone  or  that  obtained   in  the  ease  0'^ 
iuflaui(»d  burse  or  tendons. 

Sirr/iint/^  l)ftin,  and  tJinco! oration  may  also  l>c  present  after  dislw^^^ 
tionJ)ut  these  conditions  do  not  differ  materially  from  those  observt^i^^ 
after  fracture. 

Diagnosis. — nislo(»ation  is  most  apt  to  be  confounded  with  sprain 
or  contusion  of  a  joint  or  fracture.  In  tfprain  or  contuifion  there  may 
b(»  swelling  and  pain  with  loss  of  function  ;  but  marked  deformity  and 
rigidity  are  usually  absent,  an<l  the  administration  of  an  aniesthetic 
will  jH'rmit  of  the  performance  of  the  normal  joint-movements. 

The  diagncr-^is  is  made  from  fracture  by  obsen'ing  that  in  disloca- 
tion the  normal  joint-motions  are  limited,  while  in  fracture  pn-ter- 
natural  mobility  is  j)resent  ;  in  dislocation  the  deformitv  if  reduced 


lOii  for  stiffness  or  weakness  of  the  joint  to  persist  for  some 
[n  many  cases  the  occurrence  of  a  dislocation  predisposes  to 
mi  dislocation  in  the  same  joint  upon  exposure  to  violence, 
le  to  weakness  of  the  ligaments  following  the  previous  injury. 
>duced  dislocation  causes  a  certain  amount  of  i)ermanent  dis- 
dthough  in  some  joints  a  fair  amount  of  restoration  of  function 
ice  after  a  time  if  the  patient  persists  in  using  the  part. 
tment. — The  indications  in  the  treatment  of  dislocation  are 
re  the  displaced  parts  to  their  normal  position  as  soon  as 
,  and  later  to  encourage  the  restoration  of  function  in  the 

iction  of  Dislocations, — The  principal  obstacles  to  the  reduc- 
islocations  are  the  anatomical  relations  of  the  joint  and  mus- 
'sistance ;  the  latter  may  be  manifested  by  reflex  tonic  con- 
due  to  traumatic  irritation,  to  voluntary  contraction  when 
*nt  resists  the  efforts  of  the  surgeon,  and  to  passive  muscular 
r>m  stretching  of  the  muscles  across  tlie  bony  prominences. 
«ition  and  size  of  the  rent  in  the  capsule  may  also  be  a  for- 
obstacle  to  the  reduction  of  a  disloc4ition ;  this  may  be 
Iv  small,  or  there  mav  be  such  extensive  laceration  that  the 
action  of  the  untorn  portion  of  the  capsule  may  not  be  avail- 
replacing  the  bone.  The  interposition  of  ligaments,  nerves, 
wels,  and  fascia  may  sometimes  act  as  a  mechanical  obstacle 
^mplete  reduction  of  dislocations. 

tthema, — This  is  a  most  j)owerful  aid  in  the  reduction  of  dis- 
\ ;  the  active  element  of  muscular  spasm  is  entirely  obliter- 
i  the  general  relaxation  favors  the  manipulations  necessary 
■estoration  of  the  displaced  bone.  An  ana?sth(;tic  should,  as 
lie  eiven  before  attempting:  the  reduction  of  a  dishx^ation, 
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inriit.  The  groat  majority  of  dislocations  can  Ih»  reduccMl  hv  manip- 
ulation. In  oases  in  which  the  n^liiction  cannot  be  accomplislnKl  hv 
nianipulati<»n  it  may  <K*casionally  Ik?  necessary  to  resort  to  the  appli- 
cation of  force  by  extension  and  connter-extension,  or  toci|)en  iiicijimn. 
Krfi'iisiim  nnd  Counter-extenHion. — This  method  of  reduction  k 
liable  to  <li)  gri^at  violence  to  the  soft  {>arts  in  the  neighborhood  uf 
I  the  joint,    causing    laceration  and    rupture   of  muscles,  veins,  and 

|i  bhwMi vessels,   and  even  avulsion  of  limbs,  and  is  now  resorted  to 

only  in  exceptional  cases  of  long-standing  dislocation.  Exten^^ion 
or  counter-extension  may  be  employed  by  the  hands  of  the  surgeon  or 
his  assistants,  or  by  the  use  of  a  comiwund  pulley.  Tlie  extend- 
ing ban<ls  usually  employed  are  ma<le  by  folding  sheets  or  towels 
into  cpiivats  and  apj^lying  them  by  a  noose-knot  or  clove-hitch  at 
sonic  distance  from  the  displac<»d  end  of  the  bone. 

If  it  is  found  impossible  to  reduce  the  disloc^ition  or  to  maintain 

its  re<luction,  resort  should  be  had  to  the  open  oi)eration,  which  can 

now  be  ])ractised  with  comparative  safety. 

j  '  Complicated  Dislocations. — A  serious  complication  is  the  occui 

ji  I  nMic(»  of  a  fnictun*  in  the  same  bone  near  or  involving  the  dislocation 

In  siK'h  eases  an  aufcsthetic  should  be  administercMl,  and,  if  the  ^lu^ 

(»f  the  bone  has  been  fractured,  the  fnigments  at  the  seat  of  fraetii 

:  l!  slioiild    be   fixe<l  with  splints  or  a  plaster-of- Paris  dressing,  whi 

[  inanipuhitions  art^  made  to  re<luce  the  dislocation.     When  tliis  li; 

j  ■  IxM'ii   ae<M)niplished  an    appropriate  dressing  should   ho   applitnl   fi 

I-  the  fVaetiire.     Should  the  fracture  occur  so  near  the  extremitv  < 

j  :  the  bone  that  fixation  of  the  fnigments  is  impossible,  att^*nipts 

hmIuim'  the   displaced   bone   should    be   made    by   manipulation,  ar 

when  this  has  been  aceomi>lished  the  dressing  for  the  fracture  shou! 

be  a]>plie(l  ;  if  it  is  fouml  impossible  to  reduce  the  disl<x*ation  hyth 

means,   resort  should  be  had   to  operative  treatment.     Wounc^  c 

l)loo(lve>s(^ls  an<l   nerves  eoni|)licating  disloc4itions  should  be  tnwti 

upon  general   priniriph^s. 

Pathological  Dislocations. — These  may  arise  from  a  variety  c 
ij  ]  causes,  such  as  muscular  relaxation  or  paralysis,  excessive  effiisic 

■  j  into  the  joint-capsule,  and  weakening  or  absorption  of  the  ligamen 

as  the  result  of  inflammatory  changes.     In tra-articidar  changes  in  tl 
[  j  bones  secondary  to  disease*  may  also  cause  relaxation  and  shortenii 

of  the  ligaments,  and  result  in  dislocation.  It  is  im|>ortant  to  reco) 
ni/e  such  displacements  early,  as  their  reduction  c%in  usually  1 
accomplished  without  much  difficidty,  and  their  reproduction  n 
often  be  prevented  by  appro|)riate  treatment  and  the  use  of  mechai] 
cal  apparatus. 

Compound,  or  Open,  Dislocations. — In  this  variety  of  dislocati' 
the  <'"d  or  ends  of  the  dis])laeed  bones  are  exposed  to  the  air  throu 


i  i 
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itfi  in  \\\v  siift  parts,  and  the  exisfr<'Tit'e  nf  sih^Ii  a  wninitl  inc*roasc*ft 
very  matt*rially  the  gravity  of  thf  injury.  (_*tniijM»iiii<l  tlislorations 
iV  result  fnmi  liKve  apj>lit'<l  frnm  witliuiit  laccnitiii^  tlie  tissues 
f?X{M>.s!iig  the  di>.plai*e(l  Ujiies  in  the  wuuiul,  or  more  fretjuentlv 
frum  tb«'  ilis|»laer<l  hone  lieiii^  «lriven  through  the  soft  jxirts  anil  .skin 
frfini  within,  ami  are  mueli  rarer  than  eonijH>uii*l  fmetnres.  Hamil- 
Um,  ill  a  c?«»lk*t*tion  of  one  linntli-etl  and  sixty-six  disloeations,  records 
eight  anly  a*«  conijioiind. 

TttEATMEXT. — F«jrnierly  eonipoiinil  dislocations  of  the  hirgerjoints 
weri^  follnwe^l  by  &<>  great  a  mortality  under  conservative  uietluKls  of 
trt'atment  that  they  were  considered  eiise??  in  wliieli  primary  aniputa- 
\M^i\  wa.'i  urgently  indieated.  Amputation  is  now  rarely  employed, 
»*i£ci>pt  in  ejises  eoinpHcated  hy  extensive  laeenition  of  the  si>ft  parts 
^m\  of  important  bhjml vessels,  as  it  is  tdVeu  possililt^  U\  save  the  limb 
and  pr**H?rve  the  fuiietion  of  the  joint. 

The  trt*atmeot  in  any  compound  dislo<'ation  clepends  largely  ihm)u 

w  sunoiint  of  laeenition  of  the  soft  parts^  thi-  eondition  of  tlie  large 

WcM^^lveNselj^  at  or  near  the  sc^at  of   injury^  and  the  existence  of  a 

frat^-tiirc  at  the  ends  of  the  displaet'd  h<ines»     In  a  compound  dislnea- 

wtM    in  whiidi  the  injury  to  the  bloiHlvi^ssels  and  ?*oft  |)arts  or  bones  is 

€>3c tensive,  the  protruding  boue  or  bones,  its  well  n.s  the  wound, 

>»I<J  Im»  carefully  sterilized,  the  rediietif>u  necomplished,  the  wouird 

[•«t*tn€*rl  and  drexse*!  with  a  copious  antiseptic  dn-ssing,  and   the  jwirt 

I  P«t  z\i  ip^^j  u{>on  a  splint  or  fixed  by  a  plastc^r-of- Paris  drf\ssing.     In 

[toe    ^fnaller  articulations,  sueli  as  those  of  ttie  Hngers  and   toes^  the 

^l^ijltii^  of  this  methofi  iif  tn*:itment  are  usually  satisfiietory.     In  the 

'  of*  oiim|Miun<1  dislocations  of  the  hirgerjoints  some  diversity  of 

••^n  exists  among  surgi-ons  as  to  whether  it  is  wiser  to  re<lnee  the 

|'*"*"**^stlio«  and  close  the  wound,  f»r  to  excise,  eilher  jiartially  or  com- 

lplefc*ly^  the  ends  of  the  displaced  bones,     I  think  the  judgment  of 

|inr«H|    Kiir^i^^i,^  now  is  in  favor  of  sterili 7^1 1 ion  of  the  eurlsof  the  f*ones 

^^^   th^*  wouml,  of  redueing  I  he  dislocation  and  iutrmlueiug  dniinage, 

*^f\er  applving  an  antiseptic  dressing,  fixing  the  parts  by  s|diiit^ 

Iila^ter-of-Puris  dressing,      Tamtomif  of   resistinij  tendons  will 

Igiftf^ti     0|<*iJitate   the   retlnction  of  cornponud    dislocations,  and  snbH'- 

pn^^ntly  faviirs  immobilization  of  the  iKirts.     In  compound  dishica- 

tti  which  there  is  a  fnictnre  of  the  emls  r>f  one  or   hc*ili  hones, 

*'*if»n^    eith«T    partial    nr  eouiplete,    should    lie    pmctise<L      Alter 

t*'^*^'^oti  the  wound  should   bo  dnuneil,  and   the    part   dressed    and 

Mc*^  iipfin  a  splint,  and  at   the  end  of  Xvw  days  or  twii  weeks,  when 

^  '^ottnd  hiis  hi*ale<l,  passive  motion  should  he  r*arefully  employed, 

|^Ti*vent  bony  anky]o*is,  exci'pt  in  the  ease  of  the  knee,     I  have 

^^  tt\iM  satisfactory  n^sidts  folhnv  partial  <»r  comjvlete  excision  of 

W-  KV«ttlder-,  ellxiw-,  and  ankle*  joints  in  >uch  eases. 
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Special  Dislocations. 

DialooationB  of  the  Lower  Jaw. — Dislocation  of  the  lo^ 
is  a  coiiiiuiratively  nire  accident,  <*onstitnting  about  4  per  ecu 
dislocations.  It  is  more  common  in  females  than  in  males,  n 
extn»mely  rare  injun*  in  childhcxxl.  This  dislcx?ation  may  be  / 
unilateral^  or  inctjtnplete, 

A  predis|M)sing  cause  of  this  dishx^ation  may  be  a  shallow 
c:ivity,  the  articular  eminences  l)eing  unusually  small.  IMax 
the  ligaments  or  weakness  of  the  muscles  of  mastication,  as 
times  obsiTved  in  ft^eble  subjects,  may  also  pre<lispose  to  tin 
The  causes  which  pnHluce  it  are  violence  from  falls  u[>on  t 
unusually  wide  opening  of  the  mouth,  biting  upon  hard  sul 
and  dental  o|H>rations. 

DisI<K'ati(m  txTurs  at  the  moment  when  the  lower  jaw  is 
depn'ssed,  the  condyles  moving  forwanl  and  carrying  with  t 
inter.irticidar  cartilages  upon  the  articular  eminences.  W 
condyl(\s  of  the  jaw  are  in  this  |>osition,  if  the  jaw  is  still 
deprcssi'd,  tlie  con<lyles  are  pulltKl  from  their  articular  ei 
by  the  action  of  the  external  pterygoid,  masseter,  an<l  i 
muscles,  an<l  |>ass  forward  into  the  zygomatic  fossa,  the 
of  the  j(»iiit  ran'ly  l>eing  torn. 

HiLATKiiAL  DisiXM'ATiox. — When  both  condyles  of  the 
lujixilla  escajye  from  their  articulating  cavities  the  front  teetli 
found  se|>arated  for  an  inch  or  more ;  p,^.   j  -^ 

the  month  remains  o|>en  (Fig.  158), 
and  llu'  ]ine  of  the  teeth  in  the 
lower  jaw  is  in  advance  of  that  of 
tlic    nj>jKM\      Tlie    chin    is    unduly 

Fio.  158. 


Deformity  ivsulling  fri>m  bilnt 
cation  of  the  lower  jaw.    (As 


Bllntorfll  dislocation  of  the  lower  juw. 

prominent  (Fig.  159)^  ^he  jaw  is  fixed,  and  pain  is  usually 


depre8Sion  is  tclt  in  front  of  the  ear  on  the  side  of  dispiace- 
ind  a  prominence  on  the  sound  side.  The  incisor  teeth  of  the 
jaw  on  the  sound  side  are  external  to  those  of  the  upper  jaw. 
>luxalion. — This  aifection  is  habitual  in  certain  individuals,  and 
raptoms  are  sudden  immobility  of  the  jaw,  coming  on  while 
Igor  biting  upon  hard  substances,  slight  separation  of  the  in- 
:eeth,  and  inability  to  approximate  the  teeth.  It  is  caused  by 
^rarticular  cartilages  slipping  behind  the  condyles  and  fixing 
upon  the  articular  eminences. 

Fkj.  160. 


Method  (»f  reducing  dislocation  of  the  lower  jaw.    (Hamilton.) 

gnoms, — Unilateral  dislocation  of  the  jaw  may  be  confounded 
fracture  of  the  neck  of  the  condyle.  In  fracture  tliore  is 
y,  with  a  prominence  of  the  fragment  below  the  zygomatic 
id  the  chin  falls  toward  the  injured  side,  while  in  dislwation 
condyle  there  is  immobility  and  the  chin  inclines  to  the  oppo- 
e. 

timetU, — The  patient  is  seated  in  a  chair  or  placed  upon  a  bed, 
I  assistant  supports  the  head,  while  the  surgeon  standing  in 
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that  the  jaw  has  changed  its  |>ositioii  he  should  remove  his  thumbs  ^^ 
prevent  them  l>eing  bitten.  In  ca.se8  of  d]8h)cation  of  rfonie  staa^^^ 
ing,  enough  force  may  not  lie  obtained  by  the  use  of  the  thumb=^» 
and  w<HKlen  levers  may  be  employed  to  depress  the  jaw  at  the  san:^  *= 
time  that  pressure  is  made  beneath  the  chin.  It  is  sometimes  j)or^- - 
sible  however  to  reduce  dislocations  of  the  jaw  of  several  weekr— 
standing  by  simple  manipulation.  Anaesthesia  will  be  of  serviw  1^^ 
easi»s  presenting  great  muscular  rigidity  and  in  old  unreduced  luxa  — 
tions.  Subluxation  of  the  jaw,  if  not  re<luced  by  the  |>atient  b;»^ 
nuisindar  action,  can  usually  be  reduced  by  introducing  a  narru\^K 
wo<Klen  wedge  between  the  teeth  and  prying  the  jaws  apart,  or  tli«^ 
coronoid  proci»s>es  may  be  pressed  downward  and  backward  with  tht:^ 
fingers.  The  nflcr-treatment  of  dislocation  of  the  lower  jaw  con.sist= 
in  applying  a  Biirton  bandage  to  fix  the  lower  jaw  in  contact  witk_ 
the  upjKT  for  a  week  or  ten  days.  The  patient  should  be  careful  i^c: 
making  movements  of  the  jaw,  or  chewing  hard  substances  for  a  few^ 
days,  for  fear  of  reproducing  the  displacement. 

Noisy  Movements  of  the  Temporomaxillary  Articul.^.^ 
TION. — These  eoHsist  in  snapping  sounds  heard  during  the  mov(_^^^ 
ments  of  the  jaw  in  chewing,  and  are  produced  by  the  condyles  (>•  tj 
th(»  jaw  sli|>ping  forward  uj)on  their  articular  eminences  when  tl^^ 
jaw  is  <l(|)ressed,  and  then  suddenly  slipping  backwanl  during  i  ^^ 
( levation.  Tlie  condition  is  probably  due  to  relaxation  of  the  lig  ^^- 
nients  of  the  articulation,  and  seems  to  predispose  to  dislooatioi^^ 

Trcaimmi. — For  its  relief  the  injection  of  a  few  drops  of  ahsohi  ^ 
aleoljol  into  tlie  liii:anients  has  lieen  recommended,  and  has  been  prA^  -^ 
tised  in  some  cases  with  success. 

('oNtJKMTAL  DISLOCATIONS  of  the  lowcr  jaw  are  extremely  wm^"^" 
A  cas(»  lia>  l)een   reported  by  Mr.  R.  W.  Smith,  in   which  there  v\       ^ 
v<MT  inipcut'rct  development  of  the  glenoid  cavity,  interarticular  ci"5^ 
tila<rcs,  liiranicnts,  and  muscles  upon  the  aifected  side. 

CoMror.M)  DisL()(  ATIONS. — These  are  uncommon,  andarealw»-^ 
due  to  direct  wounds  over  the  joint, 

Trotfnicnt. — l^eduction   should   be  accomplislie<l  and   the  wd^^ 
should  be  treatcMl  upon  general  aseptic  principles.     The  possibi^^ 
of  ankylosis  should  be  borne  in  mind,  and  motion  should  be  enc<>^^ 
aged  as  soon  as  prac^ticable. 

Dislocations  of  the  Sternum. — Dislocation  of  the  bones  of  ^ 
sternum  from  each  other  is  a  rare  injury.     It  may  consist  in  a  se|>^  - 
ation  of  the  body  of  the  bone  from  the  manubrium,  or  of  the  en^' 
form   process  from   the  body. 

PjSI'OCATION     OF    THE     BoDY     OP    THE     StERNUM     FROM    Tl^ 

AfA\r/^^^'^  '^'' — This  dislocation  may  be  produced  by  direct  force  C^ 
by  for^^^^^  extension  of  the  body.     The  displacement  may  l>e  for^^ 


or  of  the  costal  cartilages. 

f^ptoms. — The  usual  symptoms  of  this  dislocation  are  interfer- 

with  the  respiration  and  a  projection  upon  the  anterior  sui*face 
i€  sternum,  due  to  either  the  lower  end  of  the  manubrium  or 
jpper  end  of  the  body  of  the  bone,  according  as  the  fragments 
lisplaced  backward  or  forward.  The  gravity  of  this  accident 
ods  largely  upon  its  association  with  injury  of  the  intrathoracic 
n. 

ireatment. — Attempts  should  be  made  to  reduce  the  displacement 
868  of  dislocation  of  the  manubrium  or  the  l>ody  of  the  bone,  but 
K)t  always  followed  by  success.  An  amesthetic  should  be  ad- 
stered  if  the  patient's  condition  will  piTmit  of  it,  and  flexion 
zteosion  of  the   trunk   should  be   made,  with  direct   pressure 

the  projecting  l)one.  If  it  is  found  im|)ossible  to  reduce  the 
mity,  no  violent  attempts  should  l)e  made,  as  patients  have 
'ered  with  marked  deformity,  and  have  sulhsequently  suffered 

inconvenience  from  it ;  but  if  the  displacement  causes  great 
mfort   the  displaced  bone  should  be  exiK)sed  by  incision  and 

iSLOCATlox  OF  THE  Ensiform  PROCESS. — This  is  an  injury 
b  i«  occasionally  produce<l  by  blows  or  kicks  u])()n  the  epigas- 
I.  The  injury  may  be  followed  by  severe  pain  in  the  region  of 
tomach,  and  difficulty  in  respiration  and  occasionally  vomiting, 
li  may  persist  for  some  time. 

reatment. — Reduction  may  be  accomplished  by  manipulation, 
li  consists  in  pr(»ssing  the  fingers  below  the  ]>r(K'ess  and  attompt- 
0  push  it  forward,  or  by  making  a  puncture  in  the  skin,  intro- 
ig  a  tenaculum  into  the  cartilage,  and  drawing  it  forward.  If 
lefonnity  recurs  and  is  accompanitMl  by  troublesome  syini)toms. 
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upper  extremity  of  the  sternum,  and  i.s  caused  by  force 
shoulder,  forcing  it  violently  backward. 

Si^inptoHUi. — ThcHC  are  the  presence  of  a  swelling  i 
up|K»r  |Kirt  of  the  sternum,  a  tense  ridge  corresjKjnding 
lar  origin  of  the  sterno-i-leido-niastoid  muscle,  a  decree 
tance  between  the  acromion  process  of  the  scapula  an( 
and  a  sinking  downward  and  inwartl  of  the  shoulder, 
siderable  disability  of  the  arm  and  ]xiin  on  movemc 

The  dislocation  of  the  ; 
^'®-  ^^*^-  the  clavicle  may  be  ir 

is  then  accompanied 
symptoms  in  a  lesser 
dislocation  may  also 
with  a  fractun^  of  tlu 
clavicle  or  of  the  edge  o 
surface  of  the  sternum. 
Trcatitietit. — Reducti 
by  drawing  the  should 
and  at  the  same  time  nn 
u[K>n  the  end  of  the  (i 
()ft(»n  easy  by  this  manipulation  to  reduce  the  deformity 
lifult  to  maintain  the  rcKluction.  The  dressing  consists 
applied  over  the  replaciMl  head  of  the  bone,  with  the  t? 
l)a('kwaril  by  a  figure-of-t?ight  bandagt*,  or  the  patient  i 
in  \hhI  in  the  recumbent  posture  and  a  compress  hehl  ovc 
end  of  the  bone  by  means  of  a  bandage  or  strips  of  adl 
Fixation  of  the  arm  by  a  VeljX'au  bandage  after  t 
allowed  to  get  about  is  necessary  to  prevent  rei)rod 
delorniity.  Fixation  dressings  are  maintained  in  this  < 
six  or  eight  weeks,  until  adhesions  have  formed  at  the  .» 
More  or  less  permanent  deformity  is  often  unavoidab 
standing  this,  however,  the  functional  results  obtaine 
satisfactory. 

Backward  Didocation, — This   may  be  ])ro<luced   by 

1? ^^..  J.-   xi. A.-.! .„,..!.„    ^r    xi 1 :    i^     ^i. 


l>iAl(^utloii  of  the  btcrnal  cud  of  the 
trlaviole  forward.    (Dennis.) 
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and  drawing  the  shoulders  upward  and  backward,  when  the  bone  will 
slip  f*>rwanl  into  its  normal  position.  After  the  deformity  has  been 
redueed  a  compress  should  be  placed  over  the  articulation  and  held 
in  position  bv  adhesive  straps,  and  the  patient  should  be  placed  in 
be<l  upon  a  firm  mattress.  If  confinement  to  bed  is  not  possible,  the 
Wic  <>t*  a  jMhsterior  figure-of-iMglit  bandage  to  draw  the  shoulders  back- 
waril,  Avith  a  compress  over  the  displaced  end  of  the  clavicle,  is  ad- 
vir<.il>le.  The  dressings  should  be  retained  from  six  to  eight  weeks. 
XJij</fK*ation  Vpirard. — This  is  a  rare  dislocation,  and  usually  re- 
sjdtfii  from  indirect  force  applied  to  the  shoulder  or  the  acromial  end 
of  tile  clavicle. 

'^jmpfoms, — The  most  mark<Ml  sym])t<)ms  are  a  prominence  above 
^"^    t<)|)  of  the  sternum  (Fig.  162),  depression  of  the  shoulder,  pain, 
ami      tenseness   of  the    sternal  origin 
**'   ^Ijc  sterno-cleido-mastoid  muscle,  Fkj.  1^)2. 

^Y»i<*li  is  stn^tched  over  the  end  of  the 
^'•^>lact'd  l>oue. 

treatment. — In  rtnlucing  this  dis- 
plaof-nunt  the  arm  should  be  drawn 
''/>\v-ird  and  outward,  while  the  head 

,       tlje  clavicle  is  pressed  downward 

'nt«3    it^i  articular  cavity.     A  compress 

'•'*  ^tic?n  applie<l  over  the  seat  of  injury 

**ici      fasteneil  in  |K>sition  by  a  roller 

^^'^^lage  or  by  adhesive   straps.     If 

*^^   <l<'t'ormity  jXTsistently  recurs,  the 
'^l>lac(*d  bone  shouhl  be  expos<*d    by  an  incisinii  and  secured  in  its 
'^^-^'^^x^ial  |)4»sition  by  silver  wire  sutures. 

r>l^LrK\\TI()NS    ()^^    THK    Ac'KOMIAI.    EM)  OF   THK    Cl.AVICLE. — 

n€->i^*are  sometimes  classifie<l  as  dishK'ations  of  the  scapula.     There 

^^*    tlmH'  varieties:  one  in  which  the  end  of  the  clavicle  is  displaced 

**l*^^~i4^1  from  the  acromion   pnx'css  ;  another  in  which  the  end  of  the 

^^'ic'le  is  found  Inflow  the  acromion  process;  and  one  in  which  the 

^"*^*i*'le  takes  a  position  1k»1ow  the  acromion   and  coracoid  processes. 

^^^      first   variety  is   the  commonest.     Dislocations  of  the  acromial 

*^^*    tiMially  n»sult  from  force  applied  to  the  clavicle  or  t<»  the  acromion 

r*^H>^«ss  of  th<»  scapula. 

X>iiJ(M*fttlon    reward, — The  acromial   en<l   of  the   clavicle  can  be 

*  ;^  ^s  a  pn»jection  above  the  acromion  ])rocess,  and  there  are  dropping 

*  ^he  shouhler  and  more  or  less  disability  in  the  use  of  the  arm 
'*'"^J5.  lf)3). 

Treatment — Rc»dnction  is  usually  not  a  matter  of  difficulty,  and 
^  ^^N-oniplished  by  pushing  the  head  of  the  luimerns  upward,  at  the 
^^e  time  making  downward  or  slightly  lateral  pressure  upon  the 


l)islocution  of  the  htenml   end  of  the 
clavi«k*  tipwiinl.    (Dennis.) 
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dhphwcA  a43mmiul  end  of  the  clavicle.  Great  difficulty  is  often  ei- 
jierienccdj  however,  in  mniniiiitiiug  reduction.  A  compregs  majbe 
place<1  over  the  end  of  th«-  I'laviete,  and  the  ann  faHtencHl  tn  tlu  side 
by  a  VeljM'ati  bandage,     A  l>etter  method  of  retaining  the  end  of 


I  Mi..  \^^ 


Complete  Bupm-Acrcimlal  dtslMAtlon  of  ttw  pluvjck,    (Stlmson.) 

1 

the  bone  in  place  is  that  reeoinniended  by  Stim^on,  It  consists  i| 
applyinja:  a  hmg  strip  of  adhesive  pkister  three  inches  wide,  the  centi 
being  placed  over  the  flexed  elbuw  and  its  ends  fmrrieil  up  in  frol 
of  and  behind  the  arm,  crossing  over  the  end  of  the  clavicle  ai^ 
being  secured  on  the  front  and  back  of  the  chest  respectively,  whi 
the  bone  is  lield  in  place  by  pressure  n|>on  the  clavicle  and  the  elbol 
For  additional  security  the  forearm  may  be  snjjported  in  a  sling  a| 
the  arm  bonnd  to  the  side  of  the  chc^st  (Fig.  1(j4).  Wiring  the  dl 
located  end  of  the  bone  in  |dace  has  been  pmctised  witli  advantai 
In  cases  in  which  in  s[ntu  of  the  meai?ures  mentioni'd  abnve  there  U 
tendency  to  |xTsistence  of  deformity,  I  think  it  is  well  to  cut  do^ 
upon  anil  expose  the  displaced  Iwne  and  sc*cure  it  in  its  normal  pQ 
tion  by  silver  wire  sutures. 

IMsioeution    fhtcnwatfI,—ThU    is   a    «M*ni[iarativi  ly    rare  acH^id^ 
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lial  end  of  the  clavicle  passing  between  the  acromion  and 

•rocesses. 

rnw. — The  acromion  proi'ess  is  abnormally  prominent,  and  a 

gutter  can  Ix*  felt  along  its  inner  border,  and  the  displaced 

Fig.  164. 


Dre^siii^  for  stipraacromial  dislocation  <»f  the  clavicle.    (Stimson.) 

?  clavicle  may  be  felt  under  it ;  more  or  less  disability  of 
9  present. 

'n/. — Reduction  is  effected  by  manipulation,  the  boue  being 
ace  by  the  application  of  a  compress  and  adhesive  straps 
peau  bandage.  Persistent  re<lislocation  is  treated  by  wir- 
ne  in  place. 

\coid  DifJocadon  of  the  Clavicle. — This  displacement  is  ex- 
po, but  a  few  cjises  have  been  re|)<>rted.  It  is  said  t(»  result 
houlder  lK»ing  force<l  upward,  and  backward,  while  at  the 
the  acromial  end  of  the  chividc  is  driven  downward.  The 
ndcoracoid  processes  arc  very  prominent,  and  as  additional 
there  are  pain  and  restricted  motion  of  the  arm,  and  an 
.  iii.-n 
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"1 


II 


increaise  in  the  distance  between  the  sternum  and  the  sun 
shouhler. 

TreatmnU. — ^To  facilitate  reduction  the  arm  should  be 
brought  to  the  side,  and  carried  forcibly  upwanl,  inward,anc 
to  relax  the  clavicular  {)ortion  of  the  peetoralis  major  mi 
elavirle  is  then  grasped  and  disengagt»il  from  it>  positioi 
cora(*oid  process,  and  pressed  back  into  its  projKT  |K)si 
after-treatment  consists  in  confinement  of  the  arm  in  tl 
]M)sition  by  bandaging  for  from  six  to  eight  weeks. 

Simultaneous  Dislocation  of  both  End.-^  of  the 
— This  very  unusual  dislocation  has  occasionally  been  ob 
is  the  result  of  extreme  violence,  in  which  the  shoulder 
inward,  the  sternal  end  being  usually  dishn^ted  forwa 
acromial  end  upward. 

Treat menf. — Reduction  may  be  accomplishetl  by  di 
shoulder  strongly  backward  and  making  pressure  in  th 
ate  direction  over  both  the  sternal  and  the  clavicular  end< 
at  the  same  time ;  after  reduction  a  compress  should  Ik» 
each  end  of  the  bone  and  secured  in  position  by  adhesi\ 
bandages,  and  the  arm  secured  to  the  side.  The  dressing: 
retained  for  six  or  eight  weeks.  The  results  obtained 
(juite  si\tisfactorj'. 

Dislocation  of  the  Inferior  Angle  of  the  Scapula. — 
has  been  used  to  describe  the  condition  resulting  when 
anorlo  of  the  scapula  slips  from  beneath  the  latissimus  dr 
This  a(*eident  occasionally  cxicurs  in  children  from  liftin 
on(»  arm. 

Symttoms. — There  is  prominence  of  the  lower  angle  of 
which  is  iiiereased  l)y  drawing  the  arm  forward  ;  pain  an 
of  the  arm  may  also  be  present. 

Tki:atment.— To  reduce  this  deformity  the  muscle 
rehixed  by  carrying  the  arm  well  backward,  and  when  in  t 
manipulation  with  the  fingers  should  be  made  to  replace  t 
the  bone.  It  may  be  found  impossible  to  reduce  the  d 
these  cases. 
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oeca^iottftlly  (xxnir,  either  fitjiu  force  acting  in  a  particubr  wjiyn^ 
ti{i|»liiHl  after  one  of  the  oriiiniiry  di^-liH^alioii.s  ba.s  occurred.  Aiuong 
the  aiiiMtialoiH  (H^l<>cati«»nw  iniiy  l>f  nicritii^nril  the  anpra'armmifit  mut, 
the  verliisil  di&k»ciitiun  of  the  ami  aliovc  lUv  hi*u*l,  IttTtttlo  fnHih 

SfiMiLENoiD  Dlhukution. — III  this  cl  1*5 location  the  csi]i$^iikr  Uj 
amrnt  is  cxli*tr<ively  torn  on  it^  Imwit  surface,  atul  the  IkihI  nf  tin 
hurneniti  ^lipi?  through  it  and  take**  a  position  on  the  auter'mr  UiR 
dcr  of  the  scaptdu  imniediat<*ly  Mow  the  glenoid  cavity  (Fig.  16m 
Tl»c  hcinl  of  the  Imne  n*sts  !K*twcen  tlif  tendf»n  of  the  tri^vps  and  ll* 
f^nhsi^^ipidur  miii^clcs.  The  axiUar\^  bluodve^vsels  and  nerve>  m^ 
Hufter  more  or  lesj^  from  pressures  and  the  mnseli*:?  surrounding  d 
Articulation  also  may  be  injured.     It  is  not  tiniisual  in  this  dibkicatia 

Fig.  107. 


Skiagraph  of  subciiraeaid  dislocBtioii  of  thr-  hviuuTus,    iCnac  of  Dr.  T.  S,  K.  M*>ricTn  > 

|Vn"  the  deltoid  muscle  tn  he  paralyzed  fnuu  ditirui|r»:'  done  to  thi*  C 
cuniHex  nerve.  The  deft^rjiiity  in  thi.s  variety  is  well  ^ho\vn  in  % 
16i>.  This  dislocation  may  follow  a  fall  or  a  bhnv  uim»u  (he  antel 
surface  nf  the  shoulder,  or  may  he  |>nKlnt'ed  by  force  whiili  dni|^  ( 
arm  over  the  head.  Violent  muscular  contraction  may  also  [^ 
(hiee  it,  ] 

Sfne-ORAfTJiD  DisL04\\Tlo.v. — In  this  variety,  which  i^  the  ni« 
commnn  of  the  slinidder  dislofvUiMris,  the  n^M  is  in  the  anteri<»r  ^^nrfi 
of  the  c^apsidar  ligament  ainl  \\w  head  <>f  tlir  h**ne  takes  a  pot?i^ 


Fhj.  108. 


I  lilt*  >uU'  of  iIk'  eliest  brlow  tlie  rlrivi(*!t*  (Fig.  JTUJ,  Ua'ing  ciivered 

(peetoralis  inajfir  iiiul  minor  musrles. 
[inu*|Miialiis  and  ijjfrjspiiialiis  nmsclcs 
^  urnniiial  |Hit'tiiin  of  tlie  ileltoid,  with 
pr  6l>rt»s  iif  the  c<»raf*n-braeh talis  iiiii?<'Ie 
short  arnl  long  htnul  f»f  tlif  Ineeps,  are 
»n  the  ?4tn.*kvh.  <  oni|iression  of  ilie 
aiy  vf!<«^ls  and  nerves  is  coniuuui.  8nh- 
soicl  and  snlM*lavieular  di^lncaliiMis  may 
i>ni  any  forot?  \vhieli  <'arrio  the  arnt 
ly  baokwanl  and  npwanl,  pressing  t\w 
llu'  hnnicrns  ajrainsit  the  inner  ptirt 
Lf2a|is>ular  hVnment.  Tliey  also  n^jnll 
or  falU  upon  tlie  outer  surface  of 
pr. 
iPlNors  Dislocation*^ — In  this  form  of  disloaitimi  the  head 
aertid  reslis  on  the  dorsum  of  the  t^eapula  heliind  the  glenoid 


SU I ^'*  >rftC< » j t1  (1  is  1  e  jOII  ti  () n  n  f  I  tj  e 

htirnerua.    iTllliumnDH.) 
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of  the  head  of  the  hiini*  ru-  i>  tliat  kn<»>Mi  ;i>  luxatio  erecta.  TIk 
nnii  is  UvUl  in  a  vertrral  jx>^ition,  tin*  iorearui  resting  on  the  top o{ 
Uie  hesidy  l><^ing  held  tlieri*  by  the  putient  to  escape*  the  pain  caused  bj 
lowering  it. 

Slbi.l'xatiox  of  thk  HFJiDorTHE  HiTMERrs,— A  coudiiioD 
dc&crib«?d  m  ^ubluxatioD  of  the  head  uf  the  huDieriLs  h  one  wliicli  i> 
distinguished  by  a  depression  lM?nealh  the  acromion  upon  the  pf>itemr 
a2»[K?ct  of  the  joint,  and  a  weU-ruanded  prominence  formed  by  tiit 


Fig,  ITL 


Fio.  na. 


IHclocfttlon  of  the  humcrim  dnwtJMmrd 
nntler  Ibe  cUvlele. 


8ubepitiouB  dittlocatlon  o/  the  ht^ad  of 
Ibe  humems. 


hexidof  the  humerus  lying  in  contact  with  the  coracoid  process,    T^ 

real  nature  of  the  injury  h  found  in  a  rttpfitre  or  (fij^phcaneiii  of  C^ 
ioHf/  ft'tiilon  of  the  bleeps  mu^icli'j  in  eonsequence  of  wliich  the  supr^ 
spinatus  musele  draws  the  b^ine  out  of  its  normal  position. 

SiTpKACDRAcniD  Disi.rx'ATlox. — Tn  a  few  «isej*  of  dislocation  cS 
the  liead  of  the  humerus  the  upper  end  of  the  hone  has  oecupid  ^ 
position  abo%'e  the  coraeoid  proeess,  in  the  interval  between  tk^ 
aerouiiou  iind  the  eomcoid  proeess,  in  front  of  the  elaviele  and  usuall  ■ 
above  its  level.  The  arm  lies  by  the  side  of  the  body,  and  is  directed 
rather  backward.  Reiluction  is  effi?€ted  by  traction  upon  the  antf 
and  by  elevation   of  the  elbow* 

Sifmptoin^,-^Tlw  signs  of  dish^cation  of  the  bead  of  the  liumeni^ 
which  arc  common  to  all  varieties  are  an  alteration  in  the  shape  ofi 
the  shouhler  ;  the  rutuudity  of  the  shoulder  is  replaced  by  flattening  i 
the  acromion  process  beeoiuc^  aljuormally  prominent,  and  beneatlt- 
this  the  fingers  can  detect  a  marked  depression.  The  elbow  standi ' 
off  frojri  the  Imdy,  except  in  subsjitiunis  dislocation,  and  it  will  he 
found    inip^*^^ilde  to  place  the  baud  of   the  injured   limb   upn  the 


iyyioy/^. — The  diagnosis  of  dislotiitioii  of  the  head  of  the 
^  is  not  difficult  if  the  patient  is  seen  soon  after  the  injury ; 
ire\'er,  much  swelling  has  occurred,  the  difficnlty  of  determining 

fure  of  the  injury  is  often  mucli  imToased,  Therefore  in 
cases  it  is  wise  to  administer  an  anaesthetic  and  make  a  care- 
methodittd  examination  of  the  joint  todelerinine  the  presence 
tion  or  of  fracture  of  the  m^ck  of  the  humerus,  or  to  demon- 
association  of  tliese  two  injuries.  In  a  ease  of  injury  of  tlie 
joint,  in  which  the  arm  rests  againj^t  the  side  of  the  iKxiy 
lie  moved  freely,  if  DugtM^H  tent  h  also  applied,  and  if  the 
nnot  be  thrust  into  the  space  beneath  the  acromion  process, 
o^ibility  of  dislocation  can   he   dismissed*     Dislocation  of  the 

tthe  humerus  may  be  confounded  with  fracture  of  the  neck  of 
^rus,  of  the  neck  of  the  scapula,  or  of  the  acromion.     In  all 
if*^  there  will  be  preternatund  moliility,  ciTpitus,  and  easc^  of 
n,  with  a  tendency  to  recurrence  of*  the  dpfurmity  as  soon 
mb  IS  released  from  the  reducing  force.     In  dislocation  the 
Iton  stand?*  out  prominently,  tlic  shoulder  is  flattened,  the  arm 
s  out  from  the  side  of  the  bmly,  the  fingers  can  he  thrust  in  a 
qndi*r  tlie  acromion^  the  head  of  the  bone  can  usually  be  felt  in 

EmaJ  jjosition,  and  there  is  pronounced  rigidity  of  the  arm. 
PCS  of  the  surpcal  neck  of  the  humerus  or  scpanition  4>f  the 
Iphysis  there  may  be  a  prominence  in  front  of  the  shoulder, 
le  change  in  the  shape  of  the  shoulder,  the  (wsition  of  the  arm, 
^mobility  are  entirely  different  trom  those  observed  in  cases  of 

^■m^t/^ — ^11  the  principal  methods  in  vogne  for  reduction  of 
Hon  of  the  humerus  depend  either  on  manipulation,  or  exten* 


Korhcr's mcthfiO  uf  iv«ilnfHnn :  sfcfmrt  movonu-nt.  eti  vntion  of  tJir  «"11miw      roij 

Hugers  of  tlio  ntlipr  hand   nptm  fhf  liend  of  tlif  Imnierus,  win 
he  Mt  im<ler  the  i^^kin  in  llic  nxilhi,  nnd  as  the  arm  is  «lrawn  o 
ami  hrmitr^it  to  n  ri^ht  iiu^h  with   the  <*!u\Ht  t!ie  head  of  the 
lifted  into  it«  sorkot. 

Kovhcr's  M^'f/iOfK^ln  ri'dm-ing  a  dislorution  t»f  the  heiid 


>hou1d  be*  curried  well  forward  and  upward  {Tig.  173);  tlio 
i&licjuld  next  be  rotiUed  inward,  and  tlie  elhow^  Imvered  ( Fif^.  174), 


I  Hi.  174. 


f^tut^i..<-i  ^-M  '..iiu:  third  tiiuv4?jut  lU,  iiiuiinl  rotation  ntul  lowering  of  the  etbow. 

imos  it  may  In*  of  use  tu  have  an  ai^sigtant  press  the  head  out- 
with  the  fiti^ern  or  bv  a  Imnd  in   th*'  axilla  durinjx  the  hitter 

i|Hi)atioii. 

liu^ion  fry  RjFinimon  and  fhunin'-esetfnmon. — The  rrdiiction  of 
\hm  of  the  hiiTuerus  by  «'Xt<*nsir»n  and  eoiniter-exteosiuii  may 

liaifM  Ik*  pnn'tisi'd  with  sijeeess.     Tlii>  inothiMl  eon^i><>  in  mak- 
iiiter-extenrinii  l»y  plaritiir  the  heel  in  the  axilla  while  traetion 
le  clownn'nrtl  from  the  arm  or  the  forearm  by  the  hatnls  nv  an 


t J    /  r»! 


nni-  - ?- 


. I     _!-i_    •_ 


j.1.:^ aK.-.i 
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the  arm  from  tJiu  ulbow  (Fig,  176),     With  this  muuipulation 
bead  of  Uif  bone  may  be  slipped  iatu  ite  &oc*ket ;  but  if  this  dt»e&  i 
occur  while  the  cxteut^ion  h  maiotained  the  limb  &hauld  be  rmm 


Flo.  175. 


S 


Reduction  of  dUlocation  of  tbe  hiunerus  hy  beel  fn  the  axflU.    (EilcbaeiL) 

and  carritHl  a  little  off  from  the  body,  and  an  a.«?sistant  should  pi^ 

the   head  of  the  bone  npwanl    and    outward  toward    tlie  articn] 

eavity,  while  the  arm,  still  strongly  extended  as  l>efore,  is  brou| 

I 
Fm.  176. 


J5>    ^^^ 


Hothe*B  method  of  rediioilnti  of  cUftlocfltlnn  of  (lie  humerasbjr  extension  upward. 

dnwa  to  the  side*     Tlie  reduction  of  Inxatio  nrctn  is  usually  c-aS 
aeeomplished  by  traction  upward  witlioiit  clianging  the  attitude 
the  limb  until  the  head  of  the  bone  hiiti  b^^^n  drawn  into  its  soek^ 

AjhT-treatment.—The  after-treatment   of  all    dislocations    of 
shoulder  t'^^nsists  in  the  iirrti  being  tixed  again&t  the  side  of  the  b^ 
and  the  i'^^'^rm  carried  in  a  sling  for  a  week  or  ten  days^  or  a  V 


KrBav^SrneHiicefl  affRrTnonl!i""r"'von  yeaiv ;  but,  nn  a 
e  older  the  dislocnti*>ii  tlie  greater  the  iliffieulty  in  it.s  nthw- 
and  the  Rianipulations  may  be  arcompaiiied  by  ri>-k  of  injury 
le  axillary  ves^sols  ;  this  is  jKirtiiMilurly  tlie  vhfc  if  markud  in- 
aaator)'  action  folio wod  die  original  displafi^nH^nt  of  the  hoiic, 
if  adhesioD8  are  present  between  the  hea<l  of  the  bone  and  the 
►l=*  iu  the  axilht.  Tlir  principal  ri^ks  in  the  rednetion  of  old 
ilions  of  the  humerus  aru  roptureof  th(*  axillury  artery  nr  vein, 
>f  the  axillary  [jh^xiis  of  nerves,  and  fnicture  of  the  neek  or 
the  humerus.  If  a  patient  has  liad  the  head  of  the  humerus 
several  years,  does  not  suffer  fnun  pain,  and  has  regained  a 
i  amoont  of  motion  of  the  arm  from  the  formati*m  of  a  new 
ition,  it  is  not  wise  to  attempt  to  rejilaee  it. 
i  poredoeed  dislocations  of  recent  occurrence,  however,  no  time 
Id  be  lost  before  proceeding  to  attenjpt>s  at  reduction.  The 
nt  ,«hould  be  thoroughly  anaesthetized,  and  the  snrgeon  sboiild 
the  arm  at  the  elbow  and  tirst  rotate  the  head  of  the  bi^ne  freely, 
neak  up  any  adhesions  that  may  exist  After  the  udhe??ions 
been  thorrtngldy  separated  he  shouhl  endeavor  lo  reduce  tlje 
Ulian  by  manipulation  or  by  Koeher's  method  ;  and  if  these  fail 
Br  the  variouii  methods  by  extension  antl  counter-extension 
BTbe  n»sorted  to, 

ktpiure  of  (tie  Ajtillarii  Arterif, — Thi^  accident  has  iM?enrrtd  dur- 
he  reduction  of  old  dislocations  of  the  humerus.  The  signs 
k  indicate  tins  accident  are  a  nipidly  develop^*]  swellin^^  in  the 
I  and  under  tlie  pectoral  muscles,  alisence  of  the  pulse  at  the 
,  Iiall«»r  of  the  face,  and  in  some  instances  syneoj>e.  In  such  a 
pressure  should  he  apjilied  to  the  subclavian  vessel,  and  tlie 
UflT  artery  g^hould  Ix*  cut  down  npim  and  secured  by  ligatures 


i 
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ibtnind  fimity  tf»  mm*  -idf* ;  il  \>  iif»i  urm>nai^  atrhoiigli  a  large  ani^'unt 
"of  IiIoim]  may  have  Cheajiefl.  to  have  tlu*   lieninrrhiij^e   thus  controlled 
and  for  the  {>atient  in  gt>on  to  rfHSovery.      If  iliis  fnilsj  the  vein  should 
Ik'  c?c|xv;^*<l  uiuj  ligatixl. 

htjintf  of  Xrnr^, — The  nxillary  plexus  of  Der\*es  may  he  daiDagi?^ 
ill  forcible  attempts  to  rrHluee  old  dislocatioos  of  tJie  humertLs  tlj* 
injury  being  fullowcnl  by  pamlyi^is  of  the  arm. 

Frnrlnrr, — Frui'ture  of  the  noek,  ht^-jjd,  or  sJiaft  of  the  hunurii* 
has  occurrf?d  in  the  niaiiipulattoii.s  practised  to  rt^Iuce  old  diskication* 
of  I  he  humerus.  If  fnienm'  fioeui's  high  up  in  tlte  b*me,  no  fu  rider 
attempt-^  <an  be  made  to  re<bice  the  di>hK*atir»n  ;  and  iiLntead  of  tn'jit* 
ing  the  fnK*tnrf*  by  immobtliimtioTi  in  the  n^tml  manner,  the  jmtient 
shrtuld  be  eneoumgcMl  to  hm»  tjje  arm,  with  the  idea  of  a  fal^e  joint 
forming  at  the  seat  of  fracture,  giving  him  a  wider  ninge  of  motion- 

DlWUlTATlON     OF    TKK     HlMKRt  S     WITH       FUAtTrRE    OF    TH^' 

Xkck  hf  the  Hi  MKnrs. — Thc?*^  atTiilmts  may  cjccur  sirnuln^'' 
neousty.  The  iliaguosis  <if  this  injury  eaii  usually  be  made  bydir^*- 
cAvoring  that  the  head  of  the  bone  occMipie«»  an  abnormal  position  at?  ^"^^^ 
at  the  jiume  timt*  d<M*r*  not  move  witli  the  t^haft  ;  erepitns  may  als<»  1><^^  i 
elicited.  Tlie  deformity  of  the  slundder  is  that  i»f  di^b»fation,  bu. 
I>ug:i**'»  test  will  fail,  a?i  the  arm  i.*  movable  and  the  elbow  can  b^ 
brought   into  contact   with   the  eliest, 

IVnttmrut, — The  jyjitient  shf»uM  U'  amesthetiJEecL  and  the  bead  of  th« 
bone  pn\si*ed  bark  into  the  glenoid  ravity  wnih  the  fingers,  after  which 
tin'  fnietun'  shimld  Uv  dn  ssed  in  the  manner  deseribiHl  for  the  treat- 
ment of  fnietii res  oi'  the  surgical  net*k  of  the  htimerns.  If  it  is  fiiuiid 
ini|»os^ible  to  reduce  the  clih|ilaec<l  head  of  the  Ixine,  it  shottM  be  ex- 
pos<Ml  by  ineisii»n,  the  enpsulr  freely  inc*ised,  and  after  lY*<Jnetion  of 
the  hend  of  the  Ijone  the  iV:*gments  wiivd.  If  this  is  not  possible, 
excision  of  the  head  of  the  hone  should  Im»  pnictised. 

CoMPorNP  Dis!.orATi()N  OF  TiiF.  U\  MKlMs.— In  Some  cas*^  of 
disloeatinn  nf  the  hnmenis  the  head  ttf  the  hone  has  been  driven 
through  the  >olV  parts,  emising  a  compound  dishieation.  If  the 
vessels  remain  uninjnn  <1  and  there  is  mt  fVaetnre,  the  vvonntl  an«l 
I  he  exposed  liead  of  the  bone  should  he  thorniigldy  stcrilixed.  the 
hone  redtit^ed,  and  the  wound  closed.  If  the  hcjid  of  the  bone,  how- 
ever, hits  lierti  fraetnred,  it  is  wifer  to  exeise  it  before  attcniptinij 
rednetion.  In  (*ases  of  eompoimd  dislocation  of  the  head  of  the 
hinnerus  c»nmpli<^tcd  with  lacenition  of  the  axillary  artery  amputa- 
tion nt  the  shoulder-joint  w<ndd  jirobably  be  rerjuired  in  the  majority 
i>f  eases,  although  even  here  conservative  treatment  might  be  at- 
tem]>tod,  the  vessel  being  tied,  the  dislocated  bone  replacerl,  and  the 
woimd  dressed   with  a  enplous  antiseptie  dressing. 

SlMlLTANEt^US  Disi/ Jt'A TfoN  rjF  TIIF    lIt:Ansop  i;ni'ir   ITl'MI'Ifl, 


1 


are  similar  lo  iiiosi*  ouserveu  toilowing  siit)corao()i(l  and  suhspi- 
i  dislocations.  In  congenital  dislo<*ation.s  of  the  head  of  the 
ems  the  upper  arm  is  usually  markt^illy  atrophied,  while  the 
imi  retains  its  natural  size.  Treatment  is  not  very  satisfac- 
.  One  case  has  been  reiK)rted  in  which  the  humerus  was  j)er- 
lently  restored  to  its  articulating  cavity  after  repeated  manipula- 
3.  Erb's  paralysis  has  sometimes  been  confoundtnl  with  this 
irmity. 
OialocatioiiB  of  the  Bones  of  the  Forearm. — Dislocations  of 

bones  of  the  forearm  present  a  numl>er  of  varieties:  (1)  the 
i  of  the  radius  may  be  dislocate!  from  the  humerus ;  (2)  the 
I  may  Ik*  disloctited  from  the  humerus ;  (3)  both  radius  and  ulna 
'  be  dishn-atcd  from  the  humerus ;  (4)  the  inferior  extremity  of 
ulna  may  be  dislocatcnl  from  the  radius. 

L\Dlo-nuMERAL  DISLOCATIONS. — The  head  of  the  radius  may 
letached  fn>m  the  sigmoid  cavity  of  the  ulna,  and  be  displaced 
ard,  backwanl,  or  outward.  In  these  dislocations  the  lateral 
annular  ligaments  are  torn,  and  the  head  of  the  l>onc  rests  in 
:  <>f,  behind,  or  external  to  the  external  condyle  of  the  humerus. 

not  an  infriMjuent  accident,  and  often  escapes  <lctc(tion. 

V>RWAIU)    DiSl.CM'ATION   OF    THE  IIeAD  OF  TIIK  U ADIIS. — This 

?  most  c<mimon  <lire<*tion  which  the  head  of  the  radius  takes,  and 
aui«c  is  usually  a  fall  ui)on  the  hand  while  the  latter  is  in  a  state 
ronation,  or  fon*e  applied  to  the  side  of  tlu*  ell>ow. 
ifmpfofiu<. — Thr  radial  side  of  the  forearm  is  shortened  and  in- 
d  outward,  and  a  depression  exists  immediately  below  the  external 
vie  of  the  humerus.  The  head  of  the  ra<lius  can  be  felt  in  front 
le  elbow,  ami  may  be  rtKM>gnized  by  placing  the  thuml)  upon  it 
pronating  and  supinating  the  fon^arm  (Fig.  177).     The  biceps 
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the  haud.  The  (lisplacement  eau  usually  be  reiliiceil  without  much 
ilitficultVy  but  the  b(»iie  is  iiiteii  rcilisloeatetl  uiKtn  making  ilexiuu  or 
extension  of  the  arm.  After  reduction  the  arm  should  be  secured 
with  the  elbow  flexe<l  at  a  right  angle  by  the  application  of  a  well- 


Fig.  177. 


Fi<».  178. 


Dislticatiun  of  the  radius  forward.    (Deuuis.) 

]mddod  anterior  angular  splint ;  a  compress  is  also  placed  over  the 
anteri4)r  surface  of  the  head  of  the  radius.  This  splint  should  be 
changed  at  intervals  of  two  or  three  days,  and  worn  for  several 
wec»ks.  All  violent  flexion,  pronation,  or  supi- 
nation of  the  forearm  should  be  forbidden  for  a 
long  time,  as  it  is  often  a  matter  of  some  week^ 
befort^  rejiair  of  the  capsular  ligament  is  suf 
iiciently  firm  to  prevent  recurrence  of  the  dis 
placement.  In  cjises  in  which  the  dislocatioi 
escapes  detection  and  remains  unreduced  jxitient 
often  regain  very  fair  use  of  the  arm,  but  ma 
have  some  limitation  in  flexion  of  the  foreari 
upon  the  arm.  If  an  unreduced  dislocatic 
causes  pain  or  interferes  decide<lly  with  the  u; 
of  the  arm,  attempts  should  be  made  to  r 
duce  it ;  if  this  cannot  be  <lone,  excision  of  tl 
head  of  the  radius  should  be  practised,  a  sectic 
of  the  bone  being  made  just  above  the  inserti< 
of  the  tendon  of  the  biceps  muscle.  I  ha 
seen  very  satisfactory  results  follow  this  procedu 
in  these  cases. 

Backw^vrd  Dislocation  of  the  Head  ( 
THE  Radhjs. — This  is  a  rare  form  of  dislocation,  in  which  the  hej 
of  the  radius  escajx's  through  the  posterior  portion  of  the  capsul 
ligiiment  and  rests  behind  the  external  condyle  of  the  burner 
(Fig.  178).  Its  cause  may  be  force  applie<l  to  the  front  of  the  hcj 
of  the  radius  or  a  fall  upon  the  hand  when  the  bones  of  the  forear 
are  in  extreme  pronation. 

SifinpfomH. — In  this  dislocation  the  forearm  is  slightly  flexed  ;  tl 
hand  is  pronated,  supination  is  impossible;  a  depression  can  be  f( 
below  the  external   condyle  of  the  humerus,  and  the  head  of  tl 


Dislocation  of  the 
hoad  of  t  lie  radius  back- 
ward.   (Cooper.) 
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Im'   Nx-ated  l>€hiii<l  tlie  condyle;  flfxiun  :ijhI  L*xteiit*iuii  of 
^  are  also  nnwh  diniinished, 

b*/. — Wliili-    the   fi»rcarni     if-   flext/d    nn     ussistaiit    makes 
keusioti    i"r*tni   tlie  arm,  and  the  srirgeun  makes  extension 
tand,  and  by  then  eupinating  tlie  foreann 
ilg  llie  lieiid  iif  ihe  iMine  forward   toward  Vm.  171). 

ftr  aiviiy  the  red  net  ion  ean  n^ually  be 
^,  After  reduction  the  forearm  and 
1  Ik'  plaeed  on  an  obtU8e-angled  splint, 
tld  lie  worn  f»>r  ?ieveral  weeks. 

llU>  DiSIXJCATION    OF  THE  HeaI*  oK  THE 

This  is  an  extremely  rare  dislrn^itinu  :  th<' 
&  bone  retsts  upon  the  epietmdyloid  ridge 

I^^Tfae  syniptoins  are  a  jiromineiire 
Ml  front  of  the  external  eondyle  of  tin* 
lexion  of  the  forearm  in  a  position  between 
Und  ^u[>inutii»n,  and  impairment  in  thc^ 
I  of  flexion    and  extension   of  the  fbro- 

I/, — Kednetioii  ean  Ix'  aeconiplishe<l  by 
^n^ionand  eonnter-ex  tension  when  the  arm 
Irly  flexeil,  at  tlie  same  time  piTssintj  the 
I  lM>ae  downwan^l  an<l  forward.  The  limb 
lcxe<l  and  placed  upon  an  anguhir  splint, 
iheth'taSIs  of  treatment  applied  as  were  advised  for  baek- 

frwanl  digplaeements. 
TION  (IF  THE  Uj.NA  FKOM  THE  UrMRTJrs, —  Iji  this  dis- 
ulna  IS  displaced  backward  upon  the  humerus,  the  head 
Us  maintaining  its  normal  posititm  and  the  etjronoid  proeess 
Seward  to  the  olecranon  fn>sa  or  restintr  upon  the  j>osterior 
[inttTnul  eondyle  of  the  humerus  (Fig,  180). 

Fig.  180. 


I'islocHtitm  of  the 
hiMul  of  the  radluB 
outWArtL 


nUiocsUon  >^r  111* 


ulnii  biiiikx^  rirtl. 


-The  tT«»atment  of  this  dislm-ation  is  the  same  a§  that 
!  dcscribcil  for  dislocation  of  botli  bones  of  the  forearm* 
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Du^LOCATiciN  iir  TUK  Kaiui's  AND  Ulxa. — The  Upper  cmt  d 
llie  nidiilii  and  iilmi  mny  br  ili^hx^iiKHl  tn^t^ilK-r,  atid  tins  disliKiai(| 
may  take  pWe  iu  a  backward,  forward,  uutwanl,  or  inward  directiol 


1  !<.,  182 


Kftrkiranl  IHHhctiiUm  of  fhr  litifltnjt  um{  llmi  at  tUr  Elhuw. — Tf 
\B  otifof  the  iut>st  comiiHUi  tiisliM'jitioij!?  al  the  ellHiw-juim,  ami  wm^ 
fmm  fc»r«3e  directly  or  indinw^tly  appli<**l  l<>  \\\v  Imiid  uiul  forma 
The  antcTior  and  Intend  U^ameiits  niv  usually  torn,  tlie  cunni^ 
prriceK**  «»f  the  ulna  dn>ps  into  the  oleeninon   fo^sii  of  the  huniell 

auti  the  iiiditKs  tieriipiee^  the  posterlorlj 
fact*  of  tUv  external  eoiidylr ;  the  leiid^ 
of  tilt*  l>ii'ep<  iinrl  the  Ijraehialis  anti 
iiHiiHdei^  are  ?*tretehed  over  the  nrtici 
s^nrfiiee  of  the  hiitiieru:*  <  1' i^«  M^V)* 

StfutjitoiH^^—Tlic  syrii j*t«»ius  of  rhi*^ 

lijciitioii  nvi'   shoih'iiit]^   of  the  anti 

jiiirfaee  id*  the  ("oreanii,  a  niarkHl  pr^ 

lieiiee    in    fmnt    uf   the   eUni\\,   eait^nl 

the  lower  exireniMy  of  the  hnmertij^J 

a  pi^iHiiineneo  iH'hind  the  elbow  (T'i^.  1 

eaiisnl  liy   the   ohM'ninon    |>rm*€»^s  ofj 

iilna  ami  the  tendon  ui'  the  triccpj^^a 

rlljow  l-^  ritrid^  nnd   Hexion  mid  exteif 

'AW  dtlfii-nlL 

Jb  ^  «i  ^      ^H  lyiftffHOHtH, — Fost(*rior   di.shK^atioii 

W^M^^k  ^B     ^''*^'  'dbow  must   he  tliii|rn»»sril   from  fl 

^     i^t^      ^  r-  \a1     nn-s  of  tht' cMnidyhvH  t»f  tht*  himienjii 

snpraeondyloid  fraetnre  nf  the  hniil 
witli  wliirh  th<*y:\rt'  fn^jni'tiily  eonfunri 
This  mishdv"'  will  not  ocmr  if  the  fol 

p.uraHmi.7  .  .  •  ■       I  r         f   i 

ing  poinis  ixvv  ki'j>t  ni  niiml.  Jn  di:al 
tion  there  is  ri^Iflity  of  the  elliow,  witli  u  promi neiHN>  in  front  or 
another  behind  the  elbow.  The  ivhitivr  fH^^ition  of  the  oh-eni 
jiroeess  ami  the  tw^  tundylcs  of  the  liunerus  U  dii^tiirbed  in  disil 
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Fio.  183. 


Iceruiioii  prcKVKs  lM;iug  Irelujid  tlie  ctiiidyli^^*  but  i.s  mtt  in 

I  whieli  the  three  bony  jwviiUs  reriisiiii   in  line.     The  pof^tv- 

ion  in  ili>l(N^ali*»ii  is  iiim-nsr^l   hy  Hexioi*   ujuI   di  ruin  lulled 

m^  whereu-*^  in  fraclure  tlie  jK>,<teri(*r  pmjeeliuu  i^  thminished 

and   increttsed  by  exterij^ion.      In   fli^loeution  erc|)itiis  is 

fracture  it  e;in   Uv  nbtnined.      In   IVtirtniv   the   deCorniity 

tjpon  cxtensiion  and   euuiiler<'X tension,  bnt  reapj>eiirt^  ns 

le  force   is  removed  ;   iti   di!?lt>eatian,  when  tlie  deform  ity 

dnc*ed    In-  cxteiisiini    :uid    counter-extension,  there  is   no 

0  it5  repnMbieliijJL 

111. — Reduction  in  recent  crises  is  nsiutlly  very  ea.sy,  esfie- 
usisCidar  re^i>tajjcr  is  reumvrd  by  the  iulniini>tniti*»n  rd'  lui 
It  may  W  iictMini|dir^hc4l  by  lixin^  the  iinn  and  flexing 
u,  and  then  inakinjr  traction,  tlie  knee  being  sometimes 
lie  U*nd  of  the  cIIk^w  ;  or  the  siimt'  n '^^lt  may  be  obtained 
Uie  ann  aud    briuging  tlif  forearm   \n\*y  ext<'nsion,  wlien 

1  Iniction  and  sudden  Hcxion  tlie  bojit^s  will  slip  into 
ier  nnlirction  theiinn  shouhl  be  |>Ia<M:4l  n[KJn  a  well-jniddtHl 
iguhir  f^pliut,  which  i^  retained  fi^r  two  or  three  wtcks, 
firj«t  week  jmssive*  movf*mcntH  ami  massage  bc4Ug  prac- 
■event  sliftne.'v.  uf  the  joint. 

lis  is  a  nin»  form  id"  ili>lo<*ati«Ki, 
the  nnlins  ami  ulna  wmpy  a 
I  fn>iil  of  the  coTidyh*s  id'  tl»e 
^i^'  18**1).  In  ct»mph'te  di^lm^a- 
»  radius  and  ulna  lV»rward  the 
mn?  of  fht'  humrrns  can  br  frit 
,  witlj  the  olecninou  pri»i'(*ss  and 
f  tlie  nidiu^  ant(*n<irly, 
wf, — Thi^  dislfwatiun  may  Im- 
•  making  forcnsl  Hoxion  of  the 
id  at  the  «ime  lime  exteasiou 

DiiJoeniionA  of  hofh  Hotn-M  of 
H^ — Intend  dinloi-ntions  of  tb*'  fbrrariij  arr  r.ifi'  Injuries: 
with  few  ex*M'|jtinns  in<"om[ilrT<%  and  an;  pnKbiced  l»y 
^iig  n|M>n  (hr*  h)Wf'r  and  ihi'  nppt^r  arm  in  ojiposite 
^Hn  incomplete  outwanl  dtshK'atinn  tla*  ulna  is  nnl 
^■\*c<l  front  titc  artii'ular  sitrlin'r  uf  the  liumerus ;  the 
j^pther  retnaiti  in  c**uta<'t  witli  the  onter  maririn  (»f  the 
koe  of  the  htimerir«  or  rest  between  the  latter  aud  die  v]n- 
emineiiec»  (Fiir.  1H4).  When  ihf  di-^locatiuu  is  num*  t-nnt- 
^-sid  of  the  radius  may  be  entirely  external  to  the  cxternul 


.'lliMvi  ;  ♦nil ton '6 ruse. 
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ctindyle,  while  the  outer  articolar  surface  of  the  huraern^  occupies 
sigmoid  cavity  of  the  ulna  (Fig.  185).  In  inward  dislocation 
ulna  rests  upion  the  intornal  condyh?,  and  the  head  of  the  radius  1 
be  in  the  grt-at  :?igmoid  cavity  or  upon  iti?  anterior  or  po-^terior  8ur| 


Fia.  184. 


i-N,     [S'^ 


h\ 


Incomi^letc  otitwiird  dislocntton, 
^iHjutraHO 


Complete  (itttHunI  itisliK'Ut'ioii  ol  tbc< 


Tlie  ulna  may  also  take  up  a  position  hohiiul  the  iiitornal  condj 
the  hunierufj,  while  the  radius  occupies  the  olecranon  cavity, 
constituting  a  postero-lateral  disloeation* 

Si/mpfom^,— The  nvm  h  flexed  and  inclined  inwarcl  or  nut 
the  internal  or  external  condyle  i^  covered  hy  the  projection  <l 
olecranon  procesi^  of  the  ulna  or  the  radius,  the  external  cond 
more  prominent  from  the  absence  cd*  the  head  of  the  radius,  ai| 
hand  is  pronated. 

TVra/mni^,— Reduction  of  these  dislocations  is  acconipIi?h< 
grasping  the  forearm  with  one  hand  and  the  arm  with  the  othe^ 
making  extension  and  con nter-ex tension  %vhile  forcing  the  hul 
and  tlie  bones  of  the  forearm  in  opposite  directions, 

Poshrn-htftraf  dislocations  shoidd  be  treated  as  posterior  d^ 
tions,  by  bending  the  front  of  the  elbow  around  the  knee,  i 
flexion  and  extension  conjoined  with  lateml  pressure.  The  I 
treatment  of  these  dislocations  is  similar  to  that  employed  in  pofl 
dislocations  of  the  elbow.  j 

Divergent  DinhvaVmn  of  fhv  Radius  and  Ufmi. — This  Tfj 
of  dislocation  at  tlic  elbow-joint  is  exceedingly  nire.  llotli  ' 
are  displnccd,  but  do  not  follow  tlie  sjinie  direction  ;  the  I 
may  be  displaced  backward  and  the  radius  forward  (Fig,  18 
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Fio.  186. 


'ihe    ulna  may  be  diHloeated  to  tlie  inner  b'uh  tiud  th*'  mdiug  to  the 

looter   fiifk  of  the  condyles.     The  diagno^i^  of  tlu^^u  injuries  h  not 

joftefi  diflScnll  after  :t  ctireful  examination* 

TrenUnent, — Kednetlon  eari  usually  he 

iniplii!^beil  with<mt  diffieuky  by  mak- 

' I nj^  extension  fmni    the   forearm  and  by 

itmiiiptilutioiK 

SlTBLlTXATlClN  OF  THE  HeaF>  OF  THE 

RADirK. — ^This*  is  a  furm  of  disphn-enient 

wliieh    IS   obsc*rved    in    ynung    eliildreu» 

nful  iitioally  r^tdts  from  tbreible  puUinj^r 

anil  tiristin^  nt  the  forrarni.     It  is   not 

im  itnt*<imD)on  aeeident,     I   have  sern  a 

numlierof  case^,  priiici[mlly  in  dispensary 
practice-,  Hutehinson  **iinsiders  the  condition  cbu*  to  the  bead  of 
tlir  riMbiis  slipping  out  of  the  grasj)  of  the  orbieuhir  li^uuuMit.  The 
ami  res^r*  against  the  .side  of  the  b<xly,  i^^  partly  flexed  at  ihe  elbuw, 
and  i$  pnmatCKb  There*  is  trnilerness  ufMin  pressure  uwr  tlie  bead 
••r  the  nulius,  aod  tlie  {>atient  refuses  to  use  the  arm  (Fig,  187j. 

Fio.  187. 


Divrrg^cnt  difiloi-atluti  of  Uiu 
elb+rw  ((HftliH-aticin  nT  Ihe  ulna 
bttckwtiTci  and  uT  ihv  nulius  fur- 
iriird).    iTIUmtiDjiA.} 


^iililit  tAti*»n  ofthi'  lica<l  i.f  tliir  rmlius.     (riiiffaujl) 

'^^^^^rffttmad^ — The  surgeon  seizes  the  arm  wiih  ^mt'  hand  aod  the 

^  *»%^  with  the  other,  and  u]>on  making  supination  a  sharp  click  is 

*^  or  felt  and  the  function  «»f  the  joint   is  rest<»red.     The  aftur- 

tinrnt  consists  in  fixation  of  the  tlbow-joint  for  a  few  days. 

^^>LD  DlisixiCATIONS  OF  THE  Elbi>w, — If  tlie  attempts  at  rediic- 

.  ^  air  pof^tponed  for  a  we4»k  or  longor,  it  may  Ik*  diffienlt  or  impos- 

^**W  to  rBlurn  the  bones  to  their  normal  position.     The  patient  shonhl 

^  ^lar^tbctizeti,  and,  the  adhesions    Iwing  broken   up  so  that  the 

'^•tiofis  of  flexion  and  extension  tmn  he  freely  made,  attempts  shoulil 

**  Hwf Ic  to  reduce  the  dislocation   by  manipuhition.     If  these  i'ail, 

"^  tlieJAiratiuii  mav  Ik*  allowed  to  remain  unredneed  ;  or  if  the  dis- 
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|)lacomeut  of  tho  Imidcs  \^  aceoni|)anie<l  with  pain,  or  the  patient  ' 
anil  is  useless  by  niison  of  the  limited  motion,  excision  of  the  ellna* 
may  be  resortetl  to,  with  a  view  to  giving  the  jiatient  incTeuseU 
motion,  although  a  certain  amount  of  weakness-  in  the  arm  may  result 
after  the  o|K*ration. 
I  CoMPorxn  Dislocations  of  the  f2LBow. — Compouiul  disloca- 

tions of  the  ellxiw  are  serious  injuries,  but  if  the  blo4Hlv(<.st4<  havt 
not  betMi  torn  the  |)ossibility  of  saving  the  limb  is  gcxKl.  In  their 
tn^atment  the  skin  and  the  wound  should  l)e  thoroughly  sterilizetl, 
and  the  surgeon  may  either  reiluee  the  ilisplaced  bone  or,  what  seeni? 
to  me  the  wiser  pn)ciMlun%  nuike  a  ])artial  excision  of  the  joint ;  thai 
is,  if  possible,  remove  the  lower  i)ortion  of  the  humerus  and  allow  the 
articular  surface  of  the  ulna  to  come  in  contact  with  the  Kiwn  >urtace. 
In  conijMMmd  dishn^iitions  of  the  elbow  associaitKl  with  fracture  nu 
definite  rule  can  be  given  for  excising  certain  jKirtions  of  the  Ihhjcs, 

ithe  rule  in  such  cas(»s  being  to  remove  the  fragments  involved  in  the 
fracture  rather  than  to  practise  a  formal  excision.     After  reniovin|c 
I-'?  the   nccessjiry  amount  of  bone   the  wound    should    l>c  draint^l  aJiA 

dostnl,  a  copious  antiseptic  dressing  applied,  and  the  arm  s*'cum3 
\\  U|K)u  an  internal  or  an  anterior  angular  splint.     If  the  surgeon  ha:? 

!ii  succ(»eded   in  pn^venting  infraction  of  the  wound,  the  rcjwir  in  tbes* 

I  I  cases  is  often  very  prompt,  and  the  functional  results  followinjc  par- 

tial excision  when  associated  with  fracturt^  I  think  are  suix^inr  t ' 
those  following  simple  n»duction  of  the  displaced  bone. 

DlSI.OCATIOX   OF  THE  InFEUIOK  RaDIO-ULXAU   AKTIcri^VTION- 

— This  dislocation  consists  in  a  se|>aration  of  the  lower  extremity  *>f 
the  ulna  from  the  semilunar  cavity  of  the  radius.  The  ulna  raav^^ 
displaced  either  backward  or  forward,  and  the  injury  is  often  a^^ 
ciatiMl  with  fracture  of  the  lower  end  of  the  radius. 

Puu'kintnl  Dltilocatiim. — This  usually  results  from  extreme  :i  \ 
violent  pronation  of  the  hand,  and  a  fracture  of  the  carpal  extreuf 
of  tli(?  radius  may  be  simultaneously  produced.  The  posterior  Ti\([^ 
idnar  and  saccilorm  ligaments  are  often  ruptunnl,  and  the  triangiif 
interarticular  cartilage  is  diseonnecte<l  at  its  ajK'X  from  the  root  of  tF 
styloid  process  of  the  ulna. 

Stpnj/fomfi, — Examination  will  show  the  j>resence  of  a  movab 
prominence  at  the  inner  side  of  the  back  of  the  wrist,  the  styloi 
process  of  the  idna  being  no  hmger  in  line  with  the  fifth  metactirp 
bone.     The  hand  is  supinated  and  the  fingers  are  fl<»xed. 

Treatment, — The  hand  shoidd  be  extended,  to  relax  the  exteusM 
carpi  ulnaris  muscle,  while  the  displaced  bone  at  the  same  time 
pressed  directly  backward  into  the  semilunar  cavity.     There  is  ofti 
a  strong  tendency  to  the  reprodurrtion  of  the  displacenu^it,  which  r.i 
be  con:it(^r:!cted  by  the  use  of  a  firm  compress  plac(Hl  over  the  pu 
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terif^r  giirfaee  of  the  bone,  and  tlie  application  of  a  straight  padded  or 
Bon<l  splint;  this  should  not  Ixi  removed  pornianently  for  three  or 
four  M'et'ks.  The  wrist  should  be  supported  by  strapping  with 
adhesive  plaster  or  the  use  of  a  compress  and  bandage  for  a  long 
time. 

J'lorwanl  DMx'atlon, — This  dislocation  is  caused  by  violent  supi- 
nation of  the  hand,  and  is  usually  accompanied  by  rupture  of  the 
anterior  ligaments  of  the  joint. 

S^mptoinj<. — Here  the  prominence  is  on  the  ])almar  surface  of  the 
wrist,  somewhat  to  the  radial  sideband  it  will  l>e  noticed  that  the 
normal  prominence  of  the  lower  end  of  the  ulna  at  the  back  of  the 
wrist  is  absi'nt ;  the  hand  is  supinated. 

Treatment. — F^xtension  is  made  from  the  hand  and  counter- 
exten.sion  fnim  the  arm,  while  the  forearm  is  held  in  the  flexed 
posit itm.  By  forced  pronation,  and  by  pressing  the  head  of  the  ulna 
backward,  it  may  be  made  to  take  its  natund  {)osition  in  the  semi- 
laiiar  csivity  of  th<*  radius.  The  after-treatment  consists  in  the 
applic-ation  of  two  well-padde<l  straight  splints  to  the  front  and  l^ack 
^^  tlio  forearm,  the  dressing  being  similar  to  that  employed  in  fract- 
^^'^^^^  of  l>oth  borus  of  the  forearm.  These  splints  should  be  retained 
f^***   al)out  four  w<»cks. 

I>isi/K'ATi()Ns  OF  THK    WuiST. — These  are  comparatively  rare 
"*J^iries  ;  they  may  \w  either  backward  or  forward. 

Difif/nf^xij*. — I)i>l<K'ation  of  the  wrist  is  most  likely  to  be  confounded 

* 'ih  fractim*  of  th<*  lower  end  of  the  radius,  but   may  easily  be  dis- 

^^^gnished   from   this  injury  if  the    surgeon    observes    the  following 

I^Mnts :  fracture  at  the  lower  end  of  the  radius  presents  somewhat 

^W  s'im«'  ih'formity,  l>ut  the  wrist-joint  itself  is  niovable,  and  there 

^=«  a  stn^ng  t<n<lrncy  to  recurrence  of  the  defonnity  upon  removal 

^'f  the  corrcH'ting    force.     In   dislocation,  on  the  contrary,    there  is 

rigidity  of   the  wrist-joint,    and,   after  reduction   has    been    accom- 

pli>he<l,    upon  the   with<lrawal  of   tin*  extending    force  there    is  no 

tendency  to  n'])nMlu(*tion  of  the  <lisplacement. 

PnMtvrior  Dlxfocafton  of  the  HV/V. — This  displacement  follows  the 
applii-ation  of  force  to  the  back  of  tin*  hand  suOicient  to  cause  extreme 
flexi^>n  and  rupture  of  the  |H)sterior  ra<n( ►-carpal  and  lateral  liga- 
ments, allowing  the  carpus  to  rest  upon  tlie  posterior  surface  of  the 
radius  and  ulna.  The  most  marke<l  symptom  is  deformity,  which 
er»n*i*ts  in  thi<*kening  in  the  ant<To-|>osterior  (lianu'ter  of  the  wrist, 
and  fixation  of  the  wrist  with  the  hand  slightly  extended  and  the 
fingers  flex^nl  (Fig.  188). 

Trrafmenf. — The  disidacement  is  rc<luced  by  grasping  the  han<l  of 
the  {latient  and  making  extension,  combined  with  and  followed  by 
dight  flexion,  alKluction,  ami  addu<'tion.     There   is  no  tendency  to 
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reappearance  of  deformity,  and  the  application  of  a  straight  -splint, 
worn  for  several  weeks,  will  be  siiiBeient. 

Anterior  Disiocaiion  of  the  Wriat. — ^This  displaeemont  follows  fura 
applied  to  the  hand  in  the  direction  of  extension  :  the  anterior  carpal 
and  lateral  ligaments  are  rupture<l,  and  the  Iwnes  of  the  carpus  rest 
u|)on  the  anterior  surface  of  the  radius. 

Njftnjjioiiuf. — The  jiyniptoms  of  this  displacement  are  fixation  of  the 
hand  in  the  extended  jiosition  ;  the  lower  ends  of  the  radius  and  ulna 
form  a  decided  prominence  on  the  back  of  the  wrist  (Fig.  189). 


Fig.  188. 


Fig.  1S9. 


Dulocation  of  the  wrirt  backward. 
(Hamiltun.) 


IMslocation  of  the  wrist  forvard. 
(HamiltoD.) 


Treatment. — ^Reduction  is  accomplished  bv  making  extension  froi^ 
the  hand  with  counter-extension  from  the  arm,  at  the  same  time  the 
carpus  Wing  extended  upon  the  forearm  and  the  ends  of  the  ulnaa»*^ 
radius  pressed  forwanl.  Afterward  the  hand  and  forearm  shouU 
lu'  placed  upon  a  woll-padded  straight  splint,  or  upon  a  Bond  splits* 
and  securtnl  by  the  application  of  a  roller  bandage. 

Cinnpouiut  Dhhtcationa  of  the  WriM, — These  are  serious  injuria 
and  are  often  assoeiattnl  with  extensive  laceration  of  the  adjacent  ski 
ligaments,  and  tensions.  When  the  integrity  of  the  vessels  and  ner\' 
is  pr(\scrve<l  ain])Utation  may  often  be  avoided,  even  in  spite  < 
extensive  conuninutiou  of  the  lx)nes  and  laceration  of  the  soft  pan 
In  cases  in  which  there  is  extensive  comminution  of  the  bones  t 
loose  fragments  should  be  removed,  an  informal  excision  beii 
practiscMl.  After  reducing  the  displacement  the  part  should  be  plac 
upon  a  well-pachlcd  palmar  splint  and  a  copious  antiseptic  dressi 
ai)plied.  In  (»ases  in  which  rupture  of  nerves  or  tendons  isassociat 
with  this  injury  these  should  be  approximated  with  sutures,  a 
important  vessels,  if  injured,  secured  by  ligatures. 

Dislocations  of  the  Bones  of  the  Hand. — Disi^ocation  of  ti 
Cakpal  lioNJ'^. — Displacements  of  single  bones  of  the  carpus  i 
rare,  from  the  fact  that  the  bones  are  bound  together  by  stro 
ligaments.  Tiiose  most  liable  to  be  disl(K*ated  are  the  os  magnu 
and  the  semilunar  and  the  pisiform  bones. 

Dislocation  of  the   On  Magnum, — This  is  recognizt»d  by  a  proc 
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lediately  l)€hind  the  carpal  extremity  of  the  third  meta- 
e.  It  is  reduced  by  pressing  the  hone  back  into  place, 
1  a  compress  should  be  applied  over  it,  and  the  hand  and 
:ed  njx)n  a  well-padded  splint. 

ion  of  the  Semilunar  Bone, — This  injury  is  characterized 
^nce  of  a  hard  body  on  a  line  with  the  metacarpal  bone 
ex-finger  and  below  the  posterior  margin  of  the  carpal 
>f  the  radius.  It  is  reduced  by  making  extension  from 
id  prosing  the  bone  forward  and  upward  ;  the  hand  and 
ould  then  be  placed  upon  a  palmar  splint. 
ion  of  the  Futiform  Bone. — When  this  occurs  the  bone  is 
cm  the  cuneiform  bone  and  drawn  upward,  and  often  can 
ed  as  a  hard  mass  above  the  wrist.  In  reducing  this  dis- 
the  hand  should  be  flexed  and  the  displaced  bone  drawn 

and  the  hand  fixed  u|)on  a  splint  in  the  flexed  position. 
tal  dinlocationH  of  the  varpUH  are  occasionally  seen,  the 
ig  displace<l  backward,  forward,  or  laterally. 
itment  of  these  cases  has  not,  as  a  rule,  been  satisfactory ; 
y  case  an  attempt  should  be  made  as  soon  as  the  deformity 
ed  to  secure  fixation  of  the  wrist  in  \Xs  normal  position 
or  mechanical  appliances  which  will  allow  of  motion  in 
actions  and  yet  prevent  displacement  of  the  bones. 
\Tiox  OF  THE  Metacarpus.— Dislocation  of  the  meta- 

whole  is  extremely  rare.  The  accident  will  be  recognized 
nence  on  the  back  and  front  of  the  hand,  with  shortening 
d. 

nt, — Reduction  is  accomplisheil  by  extension  and  counter- 
with  manipulation,  after  which  the  hand  and  forearm 
)la(*e<l  uj>on  a  palmar  splint  with  a  compress  applied  over 
netacarpnl  joints. 

ATiONs  OF  THE  METACARPAL  BoNFJ^. — These  are  gen- 
ound.  The  soft  parts  are  likely  to  be  extensively  lacerated, 
n  of  one  or  more  bones  or  amputation  may  be  demanded. 
r,  the  soft  jwrts  have  not  been  extensively  injured,  the 
ones  should  be  reduced  by  a  coml)ination  of  extension  and 
aire,  and  after  dressing  the  wound  the  hand  and  forearm  || 
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of  the  metacarpal  bone  back  into  placi'.     The  tendency  to  repHnl  •  ^ 
tion  of  the  defonnity  is  nsually  roarkiKl,  and  t<»  prevent  this  a  nu>ulc7 
hinders'   ixiard   splint   should  be  fitte<l  to  the  thumb  and  wrist,  a.^: 
secured  by  a  narn)W  n>ller  bandage. 

I)I8L<M'ATI()X8  OP  THE  Thumb. — The  most  common  dislocatu^a 
of  the  thumb  is  a  displacement,  either  forward  or  l>ack\vai'd,  of  i  -j 
proximal  phalanx. 

Jhtckw(trtl  Dislocittion. — ^This  dish>cation  usually  resuhs  fmra  fint^ 
applietl  to  the  phalanx  while  it  is  in  a  state  of  flexion,  ranging  a  di  >, 
placement  of  the  pn>ximal  end  <»f  the  phalanx  U^hind  the  lu'adt^j 
tlie  metacaqwl  Iwne;  it  may  l)c  complete  or  incomplete.  TInV  <!?.<, 
placement  is  one  which  presents  markc^d  deformity  (Fig.  190). an(/ 


V\M,  r.HK 


Fhi.  191. 


Tostorii^r  di^liKtition  «»ftht'    pn>ximal 
phahinx  «'f  the  thumb.    iTillnmnns.) 


I>ii<l(H'ation  of  tlu*  iiu'tarnrpoplmlanir^ 
joint  of  the  thumb. 


its  nHln<*tiou   is  often  attendi»d  with  great  difficulty.     The  diffic  ^ 
in  rechu'tion  seems  to  arise  from  the  fact  that  the  nock  of  the  m^ 
eanxil  hone  is  grasp<»<l  Ix'twi^en  the  heads  of  the  short  flexor  of 
thumb  (Fig.  191). 

Ttrafnintf, — This  <lisplacement  may  sometimes  1k»  reductnl  by  f^ 
uvr  the  metacarpal  l>one  of  the  thumb,  and  overextending  the  thuir 
and  thou  drawing  it  downwanl  and  suddenly  flexing  it,  by  wlii(^ 
manipulation  the  displaced  bone  may  slip  into  place.  In  other  cas<r 
in  spito  of  all  manipulations,  it  may  1)C  found  impossible  to  rediio- 
the  <loformity  without  operation  ;  one  head  of  the  short  flexor  shouli 
then  Im»  divided  subcutaneously,  when  by  making  the  foregoing  ma- 
nipulations the  displacement  may  be  re<lucetl,  or  the  displaced  Iwm 
mav  l>e  expose<l  bv  an  incision,  and  any  structures  which  interfen 
with  its  nuluctiou*  divi<l<^<*  «"d  the  displacement  reducetl. 
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I>l»I^OrATIOXS    4*F    THE    PHAI.AN<4RS    t>F   THK     FjXf^ERS^^ThtJje 

%Y   l-fcc?  metaf^rpt»-|>lnilaii^eal  or   iiit<'r|>lKilnng*\*iK     iirduction  is  not 

|ll«iaaHy  ditticuh,  ami   vnu   ])v   :KT«jni|>lislit>rl    hy  nver-exteiision  of  tlie 

Vdifttn.!     phalanx,    fol lowed   by    rnaoipitlrititni  niid    flrxirm    (Fig*    192). 

|TVw*    aiter-lrentmftJl    ronsiste   in    fixing    the  (lis]ilaci»il   bone   by  tho 

^VP^iculion  of   :i   monldcnl     bnirU'rs'    hoanl   >|*liiit    fur  two    or  tlirc'<? 

*eeW^,  and  later  in  praetising  {wissivr-  niution  to  r(\<tort'  the  function 

oC  tVie  joint. 

CVrm/iowrif/  J}isfocf(titm  of  fhr    Phahtmjrs, — In   fumponnd    dlsloca- 
UoUs  of  the  phalatigtvs  the  wonnd  slioukl  be  thoronglily  bterilizod,  the 

Fm.  192, 


MboCUhi  of  metAoarpo-fkhttlftntrtMil  <n«1oc«tlon  of  Ihe  tiidvx  Huger    ^IliitnlUou.) 

li<*Ioration  reibnH'<l,  tin*  WHiind  fl<>^(Ml,  and  \\w  parls  fixi*d  Viy  a 
^oiitiled  hindcT!'*  Iioanl  .splint.  W'lion*  thcrr  is  (•xtrnsivc  f^oniniinii- 
ticm  of  the  bones  in  conjnnetion  witli  dishx^ition  of  tbv  plialanjrt's 
fci.*ion  of  the  eonindnntfMl  portitins  sljutdd  l>o  praciisfMl. 
Dislocation  or  DiastasiB  of  the  Bones  of  the  Pelvis, — Diastasis 
of  the  IjoDes  of  the  pelvis  reHnlti*  from  heavy  Wnlieh  fiassin^  ovtr  the 
jielv'is,  or  from  f*rnshinjj  tnrros  sneh  a?*  oi'i-nr  in  railway  aecidcnts, 
mnd  13  often  a'*s4iciatHl  witli  fnietnre  of  tlie  pi'lvie  bono?=.  'V\\v  most 
^somnion  seat  of  dia.«ta8is  of  the  (wlvis  is  at  the  sacro-iliar  or  tlie 
fiitbtc  symphvitis. 

Stfmptomn. — The  jtatient  is  nnable  to  stand,  and  corn |>la ins  of  a 
«eiiae  of  falling  aj»art  in  the  regit m  of  the  pelvis,  and  npon  exaniina- 
tiofi^  by  graspinif  the  Iwny  promineners  of  the  jkIvis  and  roakintj 
motjim,  mobility  c^n   usually  be  ielt  at  the   region  of  s4'(mnition. 

Tho  trmimmt  of  |>elvie  diastasis  cnnisists  in  ]jlaeing  the  patient   in 

lied  iip>n  hi-i   baek  on   a  firm  matt rc^s,  and,  afltT   rrduc*ing   the  ilis- 

|ilareioent  by  manipnhuion  surronnding  and   snpjwrting   the   pelvis 

with  a  strong  muslin  biTrder  or  with  bn>ad  strips  of  adhesive  plaster. 

lb  sapport   slionld   U'   ri'taint'd   for  a   period  of  a   month   or  six 

ik«t;  at  the  end  of  this  time  nnion  is  suffieiently  firm  to  allow  the 

pitif'ni  to  get  up  and  walk  about. 

DfSI-iX'ATinN  nr  ruK  CVm-cvx. — Tins  injnry  may  resnlt  from 
foiT5<»  re<M»i%'^ed  din^rtly  ujwin  the  regi«m  of  the  ef»eeyx,  and  eonsists  in 
1  forward  «lisplaeement  of  this  bone.     The  amount  of  pain  and  disa- 
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btlity  following  tlie  aoteritir  displacement  of  the  coccyx  is  out  of  pn>^ 
portion  to  the  extent  of  the  injury.  This  injnrv  may  be  «hagnu^*«l 
by  intnitlui'ing  the  iing^T  into  the  rectmii,  when  the  coccyx  cuu  \p4 
ea^ly  felt  to  lie  }»tK<^hc<l  forward.  Its  recluetiem  h  accomplUhed  with-^ 
out  difficulty  by  ttianipulation  with  a  iinjrer  in  the  rectum.  The  di>-i 
placement  ii*,  however,  very  likely  to  n»cur,  and  if  it  is  acei^nipimied 
with  nuieli  ilisaliility  and  |kain  excision  of  the  coccyx  is  to  l>e  n^ciim- 
mcnded.  i 

Dislocatiatis  of  the    Hip. — Di.slouitions  of  the  liip  have  bepii 
ohiirvisj  at  all  agi-s,  but  are  moist  frecjueiit  in  adult  life^and  are  muraa 

common  in   malen  than  in    femalps.     The  bead  of  the  femur  mav  h^ 

'I 

primarily  disJpUttHHl  in  one  of  four  diretTions^ — uptta/yl^  hachcanf^ 
downwani^  or  jhnrtiird  ;  antl  may  also  undergo  a  n u tuber  of  K^condary 
di^^placc*mcnt^.  The  mechanism  of  disUK'jititin.s  of  the  hip  has  bc'*^ni 
very  eai^fully  describinl  hy  Bigelow,  who  eon^^iderj^  iliat  the  tv/iica| 
*HspIacemcnts  of  the  hip  result 
when  the  ilio-itmorsd,  or  Y-hga- 
mcnt  remains  untcfrn  in  whole  or 
in  part.  Tin*  Y-Hgament  cH>n- 
siht^  of  a  ma^  of  fibrraiB  ti^ue 
com  p<  >sed  o f  t  wi  i  b ra  n  r *h cj« ,  wh  ich 
have  a  common  oriuin  from  the 
anterior  inferior  8|)iiious  process 
of  the  ilium,  the  external  portion 
being  inserted  into  the  <intrr  part 
of  the  anterior  intertrrx^hanteric 
lini%  and  the  inner  |mrt  into  the 
internal  portion  uf  the  8anie  rrdge. 
This  liganient  swerves  to  reiaftMve 
anteriiirly  the  capsule  of  the  hip- 
joint  {Vtg,  1*13).  Bigelow^  hehl 
the  opinion  that  typicid  ditihH'a- 
tinns  of  the  liip  resulted  when 
l>ot!i  liranehes  of  the  Y-li^rnent 
remained  luitorn,  and  tliat  in  an 
atypietd  or  irregular  dishwatioti 
hotli  branches  of  the  Y-Hg:imeiit 
were  nijitnretl,  the  head  of  the 
bone  till" II  oeeupving  almost  anv 
positnm  intermedrate  to  the  regii-  ^    «        ' 

tar  iiUi'^,  Allis  holds  that  the  head  of  the  bone  in  all  dislocations  o 
the  hipeseapes  fmm  tlir^  lower  segment,  an<l  when  outward  is  first  dor! 
snl,  auil  tlien  muy  he  disidaee^l  upward  uv  tlownwahl  ;  when  inward  S 
i.^  first  tliyroid,  and  Hien  may  l)e  disphietxl  upwani  or  downw^ard. 


U^ 
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I>»  "»N  OF  TMR  Hn*  FpWARJ>  AM)  BatKWA  IH)  (IlJ  A(  ). — 

Jo    til.  :i(i*iti   the  head  yi*  the  feiuiir  vi^^U  upon   the  ilort?imi  of 

Cbe  ilium  (Fig,  194).  It  iniiy  result  Inmi  falls  upon  the  knee  or  the 
(o€jl  ^Ih*»  the  linih  is  addiirted,  or  from  force  iippIkHl  to  the  Ijaek 
wbeti  the  j>eivis  is  flexed  np^Jll  the  thigh.s,  or  from  foreil^le  twUtiiig 
of  the  [lelvis  wliilf  the  foot  aiitl  thi^h  remuin  B^ed. 

Sgwf^Umm, — The  i^ymptonis  %\f  iliaedinKR-ation  of  the  hip  are  flexion 
md  aAhiciion  of  the  thigli,  niarkeil  promiuerice  of  the  great  tro- 
cbanter,  inversion  of  the  foot^  and  fixation  or  rigidity  of  the  hip- 

Fifi.  \U. 


>>i 


**^-     There  h  also  marked  shortening  of  tlie  Und),  varying  from 
I  ^o  thref  iiiehe?*,  and  the  head  of  the  fwme  in  certain  eases  inav 

*^lt  jn  Its  ahnormal  position- 

-       *>in^mU, — Miae   dishM^attim  of  the  hip  i:^  often  eonfonnded  widi 

^*^iin*  of  the  neck  of  the  thigh-I>one,  lint  litth*  diffirnlty  ^honld  he 

^^rietic€»il  if  the  Hunjeon  hears  in  mi  ml  tlie  faets  that  in  *lish.»eation 

tw  hip  the  tniehanttT  i.s  very  prominent,  the   knee  i?»  ad(hiet4'd, 

^^  Umh  flexed,  and  the  fix)t  inverted,  that  there   is  no  crepitus,  and 

^'^  if?  iinm»d>iHty  at   the   hip-joint  ;    the   limh  eannol   lie  restored 

*t^  proper  length  hv  the  application  of  ordinary  force,  and  uhi >n 

"^  deformity  is  one«?  rednced  it  does  not  tend  to  recur.     In  fj-actnre 

7  the  neck  of  the  femnr  the  tro<»lianter  is  not  prominent,  tli**  ftwtt 

^'^  Werted,  the  knee   is  not  adducted^  and  the   limh  is   wnX  flexed; 


tlie  sacn»-hit'iatii'  noleli  (Fi^^  195).  Tliistlistooatiim  results  froa 
iip[»lir(l  t<*  the  ktiei%  fimt,  or  pelvis  when  (he  tliigh  is  flc*xeil  ii| 
pelvis*  ' 

Sifmptoms. — In  ifris  ilislm'^lioti  the  limb  is  slightly  flei 
vertod,  anil  n<hItu'te<K  jimJ  the  kriei*  is  turned  toward  itsii  fell^ 
touches  the  th iji:li  at  the  inner  riMirgin  of  the  patella  (Fig,  196)t 
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Via.  lyii 


niug:  h  mi^ly  iiiyrc  thjiii  lialf  an  inch  ;  the  hip  is  lens  |}rmiu- 
and  ttio  irocliantrr  is  further  t'rnm  the  anterior  siipcrit>r  spiuuiii§ 
pcif  the  ill y 111  than  in  the  dursal  dislo- 
,  and  the  bune  h  h*ss  niovabh^  and  lU 
ici!UjHi.r?»  11  lu\v<»r  ptisitiun, 
h/hiietU. — Ueilnetion  of  iliac  ami  is- 
!?  dl«l'K!jitinris  may  \w  aftM^niplished  liy 
ulattoM  or  liy  exlenbion  and  iiiiinter- 
liou,  the  former  being  tlic  metliml  in 
i>n  u>e.  In  rtHluetioii  ljy  nianipnlatioii 
iticat  h  plaeeil  ii|Km  im  l^ack  U|ion  n 
laitre^  and  anjestlietixed ;  the  §iir^ean 
2fitisps  ihr  ankle*  of  tijc  iiijnn'd  limb 
me  hand  and  the  front  of  the  knee  with 
tier;  llie  It^  i»  flexed  on  the  thigli,  and 
on  the  jk'KmV.     Kk-xing  the  thr<fh 

It^^liNiitiun.^  ivlax^'s  the  ilio-feninral 
uimI  in  is^^'hialit*  4U.s]oeati(»n<^  dJsen- 
tieiul  of  th*'  frnuir  from   tlu'  olitii- 

ernuf^  nin-<»*h'.      It   i^  tlieri  athhu-ted 

ed  to  the  *onnd  side,  rotatetl  slightly 
r,  and  finally,  by  rx<ernal  eimnndiu*- 

I  wept  arripss  th**  abdomen  auti  l>ronght 
I  a  straight  iN>sition  In^Mde  its  fellow 
h*  Addnetion  lu-fn^s  the  head  of  thf 
L    .^  bom' t*Iosi' to  tlie  artitni- 

far  cavity,  while  exter- 
nal   r(»tation    and    eir- 

cumdnetion  t-horti^n  the  onter  bnineb  of  the 
ilio- femoral  li)tnitnent  and  niine  the  head  of  the 
I^Kine  over  tlie  aeelabidnrn.  lender  this  nianii>- 
ulatiun  t!ic  head  of  (hr  b(»ne  nsnally  slips  into 
the  acetiibnlimi. 

AlUs  in  llie  rt'ditrtioti  i^f  dfosal  dislofation? 
reeotnmends  tliat  whih*  the  patient  is  snjiine 
the  stirgeon  kneel  besidr'  him,  and»  in  the  ease 
of  the  ri^lit  luji,  ^ra>[>  the  ankle  with  tbi-  ri^dit 

P*    1.    1       »    hand  and  place  the  hcnt  clhiKW  id"  the  left  arm 
of     iMtrkwuri)  ' 

of  th»   femur     btMicath  the  knt»e.     Hi»  th(*n  tnrns  the  bent  ]vg 
cjntward    by    meant^    f^f    the   ankle    and    liftj^ 
nd  n<*xt  turn^  the  le^  inwaiil  and  briiig^'^  the  f«^ninr  down  in 


BackwMnl  dlif^hH^ntton  of  the 
femur,    ('rillmiinnitj 


fitm   htf   E-fltiiinhm  itml  (htnifrr-rxhuMiaji. — Kf'dnftion  by  e\- 
^couuter-ex tension  by  the  nse  of  the  pulhy  anti  extcntl- 


THE  TREATMEyT  OF  DiSLOCATlOXS. 


iog  Irnnds  was  that  in  common  uji^e  before;  the  introdoctioi 
tiuiiiijiulatioo.  This  niHhod  h  not  often  pnicti§ocl  at  the  pc 
timt\  a**  by  its  use  iiiuelj  greater  viulenct?  i:-  clone  to  the  parU 
on  tliti  wli«4t!  It  h  not  t>o  satisfactory*  as  the  treatmeut  by  miio^ 
tioii,  wKii^b  iH  lia^sed  on  a  study  of  the  atiatomy  of  tlie  jiarts.  It 
however*  be  ref|Uin»cl  in  «onie  cji^ies  of  old  dislocation  of  the  ^ 

DlSUK'ATlOX  OF    THE    HlP    DllWNWARD  AKT*    FoUWARD  (1 

RiJii»)* — In  this  dislocation  the  head  of  tJie  bone,  after  escapiDg 
tlic  aeetabulum,  hidges  over  the  thyroid  foramen  upon  the  obtij 


I,  4Iiloc«tloii  of  tU«i  femar  into  tUe  obtiimior  r**nimcn-    2,  diKlocation  of  ibe  femur  1 

externus  mu-scle  (Fig;.  198,  1).  It  is  protliioed  by  force  acting  u|^ 
limb  while  it  is  in  a  state  of  afKluctioii,  1 

Sj/inpfmiw.-^TUc  limb  is  lengthened  about  an  inch  and  a  ha 
heel  i>i  raised,  and  tlie  loot  niiiy  be  slightly  everted  ;  the  hip  1 
tencd,  find  the  botly  ineliniHl  forwani  on  the  pelvis  and  towad 
iiijori'tl  <ide  (Fig,  lOT).  The  liead  of  tlie  bone  may  be  felt  belfl 
hnrizontal  ram  lis  of  tlie  pubis.  ] 

Tt'ealment, — The  leg  ^liouhl  be  flexed  upon  the  thigh,  ad 
iliJi:li  cniTied  up  to  ti  right  ani^le  with  the  pelvrs.  The  limb  « 
MlHlui'ti'tl  and  rtitateil  iiiwnnl,  iiiic!  <*arried  across  the  abdomen  % 
the  sound  side,  and  brought  down  in  the  position  of  add  net  ion  | 
side  ttfits  felluw,  tlie  nianfpulaticirjs  Ix'iti^  tlie  reverse  of  those  deal 
ft^r  the  reduetion  of  backward  dishK-ation  (Fig.  200),    During  ait 


r' 


nt  the  reduction  of  tliyr»»id  di>!iK*ations  it  i?^  quite  common  for  the 
bead  of  tfie  bone  to  paK**  below  the  acetabuliira  aii<l  thiii^  convert  the 

ttiyruid  into  an  ischiatic  or  an  iliac 
tli^ location,  in  which  event  thi*  ivtliie- 
ti<m  may  l)eaeeonipli.shed  by  athiptin^ 
the  man ipiilat ions  described  for  the 
rrdiiction  <d'  the  latter,  Tn  prevent 
thi,s  complieation  during  the  redne- 
tion  of  thyroid  dishieatidns  a  fohled 
tc^wel  may  be  plaeeil  beneath  the 
up[K>r  )xirt  of  the  thigh,  and  by 
raising  the  hitter  at  the  moment  tlie 
limb  Ix^gins  to  ch'seend  the  head  of 
the  bone  may  be  pi'evented  from  slip- 
ping below  the  acetabuloiu. 

DfSI/MATION    OF   THE    IIlP    V V- 
WAIW     AND     FonWARD     (PUBlc). — 

Tliis  is  the  rarest  of  the  priraarj' 
regular  dish>^;atiun?^.  The  brad  of 
the    bone   after    escaping    frnni    tlie 

Fiu.  2U0. 
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^t-jjfv   ITT  iJiiumtor  ili^.  •^Li -.1  ^*f  the 
f.  mttf.    iJfibriMon.i 


Reduction  of  downwifd  And 
forward  dtslocailon  of  the  femur. 


f  ^^^^tibtilnm    rests   npon   the    pnbis    intemid  to  the    pnbit*  eniinenee 

1        ■!?.  19S,  2).     The  injnry  resultH  from  falU  yjion  the  foot  i>r  upon  the 

nlu*n   the  thigh  is  thrown    br^nrid  the    perpentlienlar,  nr  by 

/  twiPting  of  the  limb. 

Sifmiiifmm, — ^The  limb   h  shortenefl    and   abducted,  the  thigh  i?* 

V'*1,  th»'  friot  is  evertixl,  the  head  of  the  bone  can  be  felt  in  front 

Tii.   ptibi^»  and  the  tmehanter  is  not  prominent  (Fig.  201),     This 

^*>^  of  dij^locatJon  h  aim)  likelv  to  be*  eonfoundetl  w  ith  fracture  of 


TUP  rpF<n/rvr  op  ftt.^f  nf^irroxs 


Frnm. 


the  neck  ui  10€  l«'mur.  m  Tmrtun-  »»t  dif  iu>i-k  <tf  ilit 
Are  efepJtn  tnd  mobility ;  die  tliigh  U  tuti  flexetl  m »r  nWucted.  In 
pubic  difil<>i.^ition  there  ^re  aKsent^  uf  cre^iitib^ 
tmmubility,  abtliuMicin  and  flexicMi  uf  the 
thigh y  and  tlie  hwul  of  the  Initie  can  be  fell 
in  finont  of  the  pubi.^, 

TVmlifi^iA. — ^Thi*  leg   should  lie  flexetl  on 
ihe  thigh,  and  tht*  tlugh  «m  the  i»fl%L^,  to  ih 
ftt]|<!^t  i*xtetil^  so  timt  it  shall  be  brought  in 
contact   with  the  abdotiii^it,  wliich  inani|m!a- 
ticm  i\'bxc!<  the  i I io- femoral  lig:itiunt  jiikI  ili*'- 
hxige^  lite  head  of  the  bone  fmni  th<'  piibk 
The  limb  in  then  rtitiited  in\vsin.l,earrif'tlamj(s^ 
lowiird    the    M»nrid  sid(\   iind    bmujijljf  dtm) 
again.     AUis,  iu  the*  reduelion  of  anterior  Mr 
inwuni  ilish^-jiticn!*,  ri^eom mends  flexitiir  lite 
thigli,  then  addiiciing   it.  earning  iht  km 
obliqitely  iuwaixl    and   du^nwanl,  and  ilt<^^ 
I  'I    1    i  rotating  it  otitwan!. 

V    I    I  /  A>'c>mal(>lj4  DisLorATiciNs  ofthkHii^ 

I  Jl /jj  — As  before  stated,   anomalous  or  atypical 

^^^p^O^^jk^^      dishieations  are  likely  to    rpsnlt  wluiv  Wth 
^&«^Q||||j^^~'      bmnehe$i  of  the   ilio-ftinoiuU  or  Y^ligjuu'i^^ 
have  been  nipttire*!.     In   the**e  the  hm\  **^ 
the  l>one  atssume?*  a  nniubrr  <»f  different  f*^^' 
tionri.     Anomalous  disloeation^  of  the  hii>''* 
ehiissifietl  a,s  thos^*  wliich  <K*cupy  a  |>ositioi]  alxive  the  level  of  ^  _^! 
aet^tabulnm,  uptnmU  atid  tho^e  below  the  level  of  tlie  awtabnlt*-*^ 
either  ilownwanl  or  forwaixl^  tiubpuhie.  ^^ 

DMoffition  nf  iht  Wp  divfHlff   Upward  (Siiprfteoftflfiiiru — In  €      ^^ 
dii^loeation  the  head  of  the  Inme  is  displacvd  ii|>waiHl,un<l  rt*st.s  a  Vi^'^ 
to  the  side  of  the  anterior  ?.njM*rior  spine  of  th*-  iliinn,      lialuction 
effi*ctotl  by  flexion  and  alxlnetion  of  the  limb. 

DinfiXHiiion  Dointirard  upon  ihi*  TuhcrmiUj  of  ihv  Inchhtm, — T\^\} 
di-:loeation  is  rare.  The  limb  is  flexed,  and  may  In*  jtomewlif*^ 
abducted  and  everted.  I^rducHoit  is  u^iinlly  aeeomplished  withoi^'n 
much  ditheiilty  by  traetion  and  flexion,  ' 

Aflfv-trt-nhnnii  nf  Uhhcaikm  of  the  Hip. — ^Tlie  after-tn^atnient  of^^ 
disl(K?ation  of  the  hip  consists  in  eonfinenient  to  lied  for  two  or  thr€<^^ 
Wi:N;ks,  the  limb  K^ing  ininiobilized  l*y  sand-bags  or  by  simply  j 
bandaging  the  knees  together.  At  the  expiration  of  this  time  ilie  ^ 
rent  in  the  i'a|*sulp  will  have  been  healed  and  the  |Kitit»nt  ean  Iwgin 
to  Use  I  lie  linib. 

Vomplicatioftj*  ht  DiHlocatioiks  oj  thr  Iltjt, — Dishxiitions  of  the  hip 


Uctormitj  l»  iiybic  cUsUh 
rftUuu  of  like  l^iir  <BIkc- 
low.) 


1$^ 
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Ittity  be  complicated  by  fracture  of  tlie  lij)  tif  iht*  acetabultiiiu  wliu-li 
renders  the  reproduction  of  the  dislocation  likely  after  i*cdnctioii, 
Fra^'tiirc  of  the  neck  of  the  feimir  iiiiiy  also  oeciir  in  attc"rn|its  to 
tedoise  a  dii-hication.  In  the  event  i>f  sneh  an  aceident  eHorts  slMviild 
bt  taade  to  repUice  the  head  of  the  bone  in  tlie  acetabulum  l>y  niaiii|tn- 
lation,  tint  this  h  not  likely  to  he  sneees^fnl,  and  llie  case  i?honld  he 
livutcJ  a*  one  of  fracture  of  tlie  neck  of  the  femur,  when  a  fairly 
Qt^ul  limb  nuiy  result^  or  exciBion  of  the  head  of  the  bone  may  be 
prmcti^. 

Allii*  in  di,<loeatious  of  the  femur  aecimipauied  by  fracture  nf  the 
ck  of  tJie  bone  recommends  tliat  the  rednetion  be  accomplislied  by 
titling:  the  cf>nnecti«»n  tjetween  the  fnit^uients,  svhit'h  is  partly  ^KTiosteal, 
partly  tendinous,  and  jxirtly  muscniarj  in  making  traction  nptjn  the 

Fig.  202. 


It  ilAft  id  AUli'a  incthcMl  of  rtnluciiiic  furwmrci  cU},lorntii-np  of  the  femur  com- 
plicated with  fmeture,    <M\ifi,) 

*^tHf  fm^nent.     Rotation,  circumduction,  and  leverage  tlironfih  the 

of  the  lower  fraji^ruent  are  impossible.     Forward  disliwations 

npinicHl    by   fnicture    are    reduced    by    tnietion    outwaril»    wilh 

^J^^Biure  UjMjn  the  hejul  of  the  bone  by  the  hand  of  ;)ii  assistant  (  Fi^', 

^^l*^),     .Should    this  Ijc  unsuccessful   the  head  of   the  heme  must  he 

«rT^*^  in  |ii>^ttion  lieneath  the  siw-ket  to  which  it  has  been  dniwn,  while 

B/^^  sur^^on  rever?=ies  the  dircvtiou  of  traction  and  inakf\s  it  iuward  or 

^■^^^•lijijely  inward  and  downward, 

^       The  principle  is  the  same  in   po-terior  disl(»cati<ms,  the  traetiitu 
^^itig  directly  upward,  and  followed  by  traction  upward  and  inward, 


29»J 
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a**i*rant  u|»»n  :h»-  rr'»'^n>r  :••  k — :-  i..-.  ■;:■>  r  • ::  i  :*  iliv  U.nicfnmi 
•lip|»in-^  J<i«-kw:ir«l    F:^-  :?'-^  ^r-i  I?^  . 

tIi»*  ('Xivir  in  prai:ti-in;r  o I r»:L;rr.-:  ;•::•■:.  :■■  'f---:  r- 1 •!:..■- nj^m.  If 
;iiT»fn|»t-  t'l  nrU-a.'-tr  it  \*y  iviiU!-«'a::-a  ::l-i  L.:ir.:i-  /.:l::":i  I'ail.  the 
-"•j^J^titiD  liOs  be^n  load*:  to  •_•  .i  d-»wi;   :r-.:i  l:  liU-i  iit*  rate  ii. 


F;  ^.  :5> 


*li<>uinu'  flr-t  suip.  of  Allis's  method  of  redacinppostorii.«r  disl«Hations  «'f  the  f«mu  ^  -;' 
|.Ii.  :it.  •!  u  iili  iiai  turr.    Tlu.'  urrow  reprfbcnUi  the  iliivi-tiua  of  the  i»rc:->ur\'  mu'if  hy  iho  ^ 

Compound  Dislocations  of  the  Pemur. — The>o  nw  nire  a^ 
<lriiis,  :iii(l  :irc  iisiially  prodiirwl  by  preat  violonee.     In  such  a  (^i>o 
allrmpt   >lnniM   1)0   iikkIo   to  reduce  the  displaced  Ixme,  and  if  tf  ^ 
cMMiiot  he  siicccKsiully  done  the  head  of  the  hone  should  he  exeist''^ 
Injurv   ol'  tlie  femoral   vessels  is  not  common  in  dishn'ation  of  il'^ 
icimir,  hut    has  (weasionally  occurred  in  puhic  dislocations. 

Old  Dislocations  of  the  Femur. — The  reduction  of  old  dishx-a 
lions  of  the  femur  is  usually  a  matter  of  the  gn^atest  difficulty 
After  the  head  of  the  hone  has  been  dislocated  for  a  few  wwks  it  i? 
open  impossible  to  reph«<'<-  it,  and  this  is  more  likely  to  be  the  cast 
in  an  old  isehiatie  or  ol)t»n-ator  dislovatiou  than  in  a  pubic  or  an  iliac 
dislocation.     In  oM  (lir-l**^"^^i<>ns  of  the  femur  the  head  of  the  bom 
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changes,  or  the  acetahiihim  may  become  more  shallow 
j)  or  from  the  absorption  of  the  edges,  so  that  it  will 
•  the  bone  to  remain  in  place  in  case  of  its  reduction, 
of  several  months  attempts  to  reduce  dislocations  of  the 


Fui.  204. 


Itttage  of  Alli>*H  mt'thod  of  n.>ducinK  posterior  dislocations  of  the  femur 
rmcture.    The  arrow  represents  t!»e  direction  of  the  pressure  made  by  the 


lally  unsurcrs.sful,  but  cases  of  niontlis'  or  even  years' 

been  reduced.     The   reduction  of  old  dislocations  of 

ild  1k»  altenij)ted  if  the  disjilacenient  causes  great  disa- 

;t. — The  piitient  shoidd  be  anaesthetized,  and  the  adlie- 
ip  as  far  as  jH)ssible  by  manipulation  of  the  thigh  ;  then 
.nipulations  for  the  n'(hiction  of  j)articular  dislocations 
ctise<l.  If  these  fail,  extension  and  counter-extension 
yed  by  the  us<*  of  the  pulley  and  extending  bands,  or 
f  angular  extension  suggested  by  Bigelow  may  be 
succeinhHl  in  reducing  a  dorsal  dislocation  of  the 
weeks'  standing  by  th<'  use  of  this  methrKJ.  Where 
not  be  accomplished,  excision  of  the  head  of  the  bone 
-'tise<l  with  gcMxl  results  and  should  be  considered  in 
Should  fracture  oecur  near  the  head  of  the  bone 
»t<  at  riHluetion  of  an  nM  (li>location,  further  nianipu- 
be  abandoned,  and  tin-  lifub  <lressed  in  such  a  position 
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tfi  to  ilitiiiny)  the  defi>rmity,  with  the  chunci:*  that  a  false  joint  ni| 
o<H'ur  at  thu  si*iit  of  fraeture,  thu8  givinj,^  the  patient  a  more  114 
limb. 

Dislocations  of  the  Patalla. — These  oceiir  fnjiu  blows  or  i 
up«>n  the  !*ide  of  the  bone,  esjietMuIly  when  the  knei*  is  slightly  flei 
or  may  re^fiiilt  from  muscular  violeiiee.  The  patella  may  be  (li?^lod 
oittvvaril,  inwanl,  vertically,  upwanl  or  downward. 

OlTWARD    DlHLClCATlOX    (*F    THE    PATELLA. — The    OUtWanljj 

external,  dislocation  of  the  patella  U  the  mo^^t  common,  l>ecauj5ie 
b*>ae  liej^  in  the  tendon  t*f  the  <juadrieeps  extensor  cruris  rau!!icle,j 
the  ten<ln-patelhe  is  attached  at  an  angle,  the  vertex  of  whicb 
directed  to  wan!  the  internal  condvle.     Forcible  coniraetion  of 


Fig,  20r>. 


Fiti.  'iOO. 


Complirii^  <ii>iiji  fuiMn  Hi  the 


Dislocation  of  the  fintiMl*  ni* 


quaflrioep.**  muscle  has  a  tendency  to  convert  the  angle  into  a  stral 
line,  anil  the  patella  is  thrown  o«t ward  {Fig.  20o).  Tlie  bonelj 
also  be  di^plaeetl  by  direct  vinlencc. 

Stfinptomi^* — There  is  an  increase  in  the  breadth  f>f  the  knee- 
inti*nial  (^ondyle  becomes  nnusnally  prominent,  the  Hnib  h  a  I 
flr^xed,  nn<l  the  jnint   is  fixed  (Fig.  20ri).  | 

Trviftmntf, — Reduction  is  effeettHl  by  placing  the  jmtient  oa 
bnr!v  anrl  relaxing  the  r|uadricpps  extensor  cruris  rnns<'Ie  by  elev^ 
thu  leg,  wfien  the  |mtella  eau  usually  be  pressed  back  into  place  ^ 
tlie  fingers.  The  after-treatnient  consists  in  the  applieation  of  aj 
terior  p:idded  sjilint  or  a  plnstfr-of-Pnrij;  bandage  to  tix  the 
joint.     Thi.'i  dn'^^^ing  .sluinld  be  wurn  for  t\u>  or  tiiix*e  weeks. 
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IxwARD  BisLocATiox  OF  THE  Patella. — Tills  dislocatiou  is  an 
«tj\?fiiely  rare  one. 

i^jfmphms. — The  knee  h  i-liglitly  Hexnl,  ami  tlit*  patt'Ilu  h  found 

iguins^t  the  artit'ular  .surfa^'e  of  the  iiitrrtiiil  coiKhie, 
T'rtidmeni, — This  di&Iocation  ia  reducTcl  liy  tin*  same  nKinipuIation 
tJiat  for  the  reduction  of  external  ilishMtitioii  of  tlie  jiatella,  except 
at  ihe  patella  is  pi^e^^etl  outward  :  the  after-treat rnent  of  the  case 
tiitnilan 
YEfiTirAL  Di^LtK  ATioK  OF  THE  Patkij.a. — Here  the  patella 
'^^^ts  ujjon  its  edge  in  the  groove  between  the  coudyh^^^,  nr  tliere  may 
*^'en  be  a  seaii-rt»vohititm  of  the  bone  on  its  axis,  so  that  the  posterior 
**tTfiK5e  of  the  bone  is  directed  forward. 

S^jUtniua^ — The  leg  h  extended,  and  the  edge  of  tlic  (nitelhi  can 
"^  reeognized  under  the  ^kin  in  front  of  the  kntn?.  The  extensor 
*tni^'h*s  are  in  a  j^tate  of  tension. 

fi-fotment. — Reduction  is  accomplished »  after  antesthetizing  the 
]iitieDt,  by  flexing  the  thigh  uiwn  tlie  ahdraaen  to  relax  the  qnadri- 
OPpi*  exlenH»r  muscle,  and  while  the  Hmb  is  hehl  in  this  position  an 
ifiHi^taot  alternately  flexes  au^l  extends  tlie  leg,  wldle  tlic  surgeon 
numipulntes  the  bone  with  his  finger*  until  it  slips  into  place.  Tlie 
iAer*tTini!ment  consists  in  fixation  f^f  the  knee  joint  fur  a  ii^w  weeks 
kjr  ih*!  application  of  a  posterior  splint,  or  liy  the  use  of  a  plaster-uf- 
Piiris  liandage. 

Ul'WARD  AMI  Df»WNWAITli  DiSLorATKiNS  OF    TMK   PATEI.LA. — 

These  dislocations  can  result  unly  tVoiu  elfMigatiuu  tir  rupture  of  the 
ligmmeiitain  patellie  in  the  case  of  the  upward  dislocation,  or  tlie  ten- 
don of  the  quadrieeps  extensor  in  the  ihiwnward  disloealiotL 

Sgmpianiit, — Tlie  symptoms  of  cither  of  thcise  dishx;ations  are  sim- 
ilar to  lb€>fie  of  fracture  of  the  patelhu 

Trmitftmt, — This  eonsists  either  in  the  use*  of  a  posterinr  splint 
mod  adhe*^^ve  straps  to  draw  the  fragments  into  positioti,  the  dressing 
betfig  viTv  similar  to  that  employed  in  fnieturcs  of  the  patella  ;  or  in 
opemtian.  The  latter  is  the  more  siitisfiictory  lreatnu*ut,  and  consists 
in  cutting  down  \\]mn  the  ruptured  tendon  and  appruxitnating  the 
dividrd  ends  with  silk  or  kangsinxi-tendon  sutures;  or,  if  it  has 
bet^fi  torn  kM>se  from  the  Ixme,  to  drill  the  bf»ni'  and  pass  silk^  silver 
wirr  or  IcangJiriH*  tenilcm  ^-^utnres  thmngh  the  drill-htjles,  and  i^ecure 
tbem  to  the  sejiarated  end  of  the  tendon. 

C050KXITAL  DlspLACEMENrs  OF  THE  PATELLA   have  been  ob- 

nerved  in  a  few  ca.*es.     The  treatment  eonsists  in  the  a|jjdii'atinn  u( 

1  bfsce*     In  cashes  of  displaci^mcnt  of  the  patella  from  pathological 

CAIIieft,  mtch  a.*^  relaxation  of  the   lig:inicnts,  the  frmtmmt  consists  in 

f  a  compress  and  a  l*andage^  or  the  application  of  a   brace. 


Ill- 
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I. 


II 


which  limits  the  motion  of  the  knee  and  at  the  same 
displacement  of  the  patella. 

Dislocations  of  the  Knee. — Dislocations  of  the  k 
quent  injuries,  and  result  only  from  he  application  of 
The  ligaments  are  very  strong,  anil  occupy  the  internal 
(HMterior  aspects  of  the  joint,  while  in  front  the  patel 
don  gives  additional  strength  to  the  articulation.  DisI 
knee-joint  may  be  backward,  forward,  lateral,  or  rotat< 

Forward  I)i8IX)catiox  of  the  Knee. — This  mi 
or  incomplete,  and  results  from  over-extension  of  the 
direct  violence  received  upon  the  front  of  the  thigh  c 
the  leg. 

tSympiom^i. — In  this  dislocation,  if  complete,  the  le 
from  one  to  three  inches,  and  may  be  extended  or  i 
Two  pwminences  are  observed,  one  in  front  of  the  k 
the  head  of  the  tibia,  and  the  other  behind  the  knee,  pi 
lower  extremity  of  the  femur  (Fig.  207).  The  patel 
front  of  the  tibia  or  in  the  depression  above  the  latter. 

Treatment. — General  anaesthesia  is  necessary.  The 
placed  ujwn  his  back  and  extension  is  made  from  the  h 
extension  from  the  thigli,and,  thesu^geon^s  arm  being 
the  joint,  the  leg  is  gnulually  flexe<l.  Under  this  ma 
bones  usually  slip  into  place.  The  after-treatment  con 
of  the  joint  by  the  application  of  a  posterior  padded  spl 
of  the  joint  should  also  be  covered  for  a  few  days  witl 
with  lead-water  and  laudanum.  As  soon  as  the  swelHn 
the  kn(»o-j<)int  should  be  fixinl  in  the  extendeil  position 
tion  of  a  ]>last(T-of-Paris  Kindage,  which  should  l>e  reti 
three  weeks,  after  whieh  the  patient  should  be  allov 
limb,  but  tlie  joint-motions  should  be  restricted  for  i 
some  form  of  splint  or  brace. 

Backward  Disj.ocatiox  of  the  Knee. — This  d 
be  complete  or  iueomj)lete,  and  is  generally  due  to  vie 
upon  the  front  of  the  leg  or  the  back  of  the  thigh, 
usually  dislocated  outward  at  the  same  time,  and  the  I 
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uf  these*  dislocations  the  patella  is  displaced,  and  there  is  a  laceration 
of  the  hitend  ligaments  as  well  as  of  the  crucial  liganieuts. 

SifnijtitnnM. — When  the  displacement  is  internal,  the  knee-joint 
presents  a  marked  increase  in  its  transverse  diameter,  and  the  internal 
tulK^rosity  f)f  the  tibia  can  be  felt  upon  the  inner  as]>ect  of  the  joint: 
U|H)n  the  outer  side  a  prominence  can  be  detected,  which  is  the  external 
condyle  of  the  femur.  In  external  dislocations  two  prominences  can 
also  Im-^  felt,  coui|)osed  of  the  internal  condyle  of  the  femur  and  the 
outer  side  of  the  external  tuberosity  of  the  tibia. 

Trenimnit. — Ileduction  is  usually  accomplished  without  difficulty, 
by  making:  exteusicm  and  counter-extension  combined  with  pressure 
u|)on  the  displace<l  Iwnes  to  force  them  back  into  their  normal  pcHtion. 
The  after-trejitment  of  latenil  dislocations  is  similar  to  that  of  (»ther 
dis](K'ations  of  the  knee. 

KoTATouY  Dislocation  of  the  Knee. — This  is  a  rare  displace- 
ment, in  which  the  head  of  the  tibia  is  twisted  either  inward  oroiit- 
wanl.  In  the  external  variety  the  leg  is  rotated  on  its  axis,  so  that 
the  int<Tnal  angle  of  the  tibia  is  directed  forward  and  externally,  the 
fibula  is  dinvti^l  backwanl,  a  marked  prominence  of  the  patella  is  seen 
externally,  and  the  internal  condyle  of  the  femur  is  also  prominent, 
while  tlu;  inner  bonier  of  the  calf  of  the  leg  prt^sents  anteriorly. 

Trvafment, — Reduction  is  accomplished  by  making  extension  and 
counter-extension,  and  at  the  same  time  twisting  the  leg  either  in  an 
external  or  internal  direction,  op|K>site  to  that  in  which  the  displace 
incnt  has  occurred. 

(\)MiM)rNi)  DisT.orATioNS  of  THE  Knee. — Compound  disli>*^' 
tions  of  tlu'  knee-joint  are  prixluced  only  by  great  violence,  and  ^^^ 
often  accompanied  by  laeenition  of  inii)ortant  vessels  and  nerver 
the  ])oplitcal  space.     In  cases  of  comi)ound  disl(K*^tion  of  the  ki"** 
Joint  accompanied  by  extensive  destruction  of  the  soft  tissues  :^ 
laceration  of  the  popliteal  blmxlvessels  primary  amputation  is  usua 
rccjuircd.     li\  however,  the  injury  to  the  soft  parts  is  not  extensi 
and  tlic  vessels  have  est^^iped  injury,  an  attempt  should  Ix'  made  : 
save  the  limb.     The  wound  should  l)c  thoroughly  sterilized,  the  dis 
location  reduced,  <lrainage  introduced,  and  the  wound  ch)sed,  a  copioi 
antiseptic  <lrcssing  being  apjdied,  and  the  knee  dre.ssed  in  the  extendc 
position,  and  fixed  in  this  jiosition  by  the  application  of  .splints  or 
plaster-of- Paris  bandage. 

(\)m pound  dislocations  of  the  knee,  complicated  with  comminutio 
of  the  li(»ad  of  the  tibia  or  the  condyles  of  the  femur,  the  vessel 
being  uninjured,  are  eases  in  which  primary  excision  of  the  joini 
either  j)artial  or  complete,  may  be  emplovcHl  with  advantage. 

Congenital  Dislocations  of  the  Knee. — Congenital  disloca 
tions  of  one  or  both  knees  have  oecasionallv  been  observed.     Th 
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Hum  of  tlir  ili??location  in    tlieso  cases   i.s  soon  folli^wctl  l>y   its 
appi^nince*     The*  mo^t  satisfactory  mettHxl  uf  ti*eaiiiieiit  consists  in 
t  Ap|>Ii(;ati(>n  of  a  luiice  \vlii(*li  lii^its  tlnMimtion  nf  the  jciiiit,  and  is 
ided  with  [lads  whicli  pruveut   tiu.'   Ihjih's   (vum  slipjiiiig  out  of 


Aacc. 
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tilM.ACKMKNTOF  THE  ^SKMIUNAR  UARTIT.AUI-^  OF  THK   KNEE. 

Thk  condition,  which  i^  soinctirnes  do??cribe(l  a.*^  a  HnhiifXidkni  of 

tnee^  results  from  a  ^^milunar  cartihii^o  beci»iiiing  loos€»iie<I  from  its 

lar  attachment,  ami  moving  in  lietwccn  the  tihia  and  the  femur 

iH.'Cuming  wedged  between  the  articular  surfaces.     This  may  occur 

a  healthy  joint,  or  in  one  in   whicli  synovitis  or  ostciwirtliritis 

islE*     The  cartiljip'   may  be  entirt'ly  detached   frnrn   tlic  tibia,  and 

ly  become  wcdg^^il  Im  tween  the  artieidar  ends  *>f  the  bv»ues,  causing 

king  of  the  joint.     A  patient  wlin  has  once  suffered  frcmi  dis|daee- 

meni  of  a  semilunar  cartihige  is  likely  to  have  a  recurrence  of  the 
place  mcnt. 

Syn^jjionus. — When  this  accident  occurs  the  leg  Ijecomes  sudtlenly 
rfinlly  fle.x***!  and  the   ku«^e-j(Kut   h>cked  ;  the  putient  cnnijilnius  uf 

M'vere  jxtin  in  the  knee,  and  is  unal>le  to  In-ar  his  weight  tipon  it  ;  at 
same  tioic  he  may  j^iufier  fron»  nausea  and  vomiting.     Some  swell- 
of  the  joint  may  follow  the  accident,  but  quickly  sidisides  after 
cartilage  is  replaetHl. 
Treiitment. — The  re|ilaccmcnt  of  the  cartilage  can  usually  be  accom- 

j^L^hecI   by  flexing  and   extending  the  knee-joint,  at   tlie  same  time 

Hakirig  rotation.     As  the  muscles 

•crfd  the  knee  very  rigidly  and  the 

Ba]ii|nilations  are  painful,  it  may 

ft  ncee^tsary  to  give  an  ana*>ihptic. 

Pblicnt^  who  freipiently  sutler  fnim 

lhi»^  aocndent  soim  learn  to  replace 

(be*  c^artilage  themselves,  by  sud- 

Al^hIv   benring  their  weight  upm 

I|ft4ex€*^]  knee  and  suddenly  tnins- 

prring  lh4'  weight  to  the  other  leg 

uibil    extemling    the    knee   of  the 

Hiij  u  n**  I  U*g .     A  f  t e  r  re  p  1  ace  m  0  n  I  i  1 1* 

llhe  cartilage  the  kru'e-jnint  sluiuld 

Hii»  fixi*tl  hy  the  a|»ptinttion  of  a 

[pj^terior  splint  »»r  a  plaster-of-r*aris  bandage  fur  a  consideralde  time. 

|Mar«hV  clamp,  whic-h  cou>i-.ts  of  a  >teel  band  extending  hehiud  the 

Ijiiint  and  ending  in  two  lateral  plates  which  clasp  the  joint  ami  skirt 

fthf  edges  of  the  jMaelhi  (F'ig,  211),  limits  the  movements  of  the  joint 

faiid  tendi*  to  |»revent  recurrence  of  the  displacement.     If  it  is  tViun<l 
itj«sible  lo  replace  the  detnched  cartilage  or  if  the  frcipieney  of  the 


Fig.  21 L 


CUimp  l«»  pmVtfiU  tUfiitliiei'Uic'ni  atvi  teml- 
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atvulent  cau:fi*s  cou^ttant  disability,  o|x^rative  treatment  should 
Htitutinl.  Under  aseptic  precaiition.s  the  joint  should  l)e  o 
and  the  di^^placed  cartilage  ex|)osed  and  removed  or  sutured  ag: 
the  i*dge  of  the  tibia  with  silk  or  silver  wire  sutures,  the  woui 
the  capsule  of  the  joint  being  subsequently  closed  with  sutui 
well  as  the  extenial  wound.  After  the  wound  lia5  been  drc^ 
|)osterior  splint  should  be  applied  to  the  leg  and  thigh  to  fix  the  I 
joint,  f»r  a  plaster-of-Paris  dressing  applied.  Fixation  of  the 
should  Ik?  maintained  for  a  few  weeks.  The  results  of  ojkt 
trt»sitment  have  been  very  satisfactory  both  in  relieving  the  cond 
and  in  preventing  its  recurrence. 

Dislocations  of  the  Fibula. — The  fibula  may  he  displaced 
the  tibia  at  its  upjKT  or  at  its  lower  extremity. 

DiSLOCWTlON    OF   THE    HeAD  OF  THE    FlKULA. — The  UpfK^l 

of  the  fibula  may  l)e  dislocated  forwanl  or  backward.  Tlie  ant 
and  jX)sterior  tibio-fibular  lig*aments  are  torn.  The  xi/injAom* 
inability  to  brar  any  weight  u|x>n  the  limb,  and  mobility  of  the 
of  the  fibula. 

Tirntiui'itt, — Reduction  is  accom (dished  by  flexing  the  leg  i 
the  thigh,  to  relax  the  l)ice|>s  mus<des,  when  the  hwi<l  of  the 
can  usually  Ik?  presstMl  into  its  normal  ]x>sition.  The  limb  sli 
then  be  fixed  uj)on  a  moulded  binders'  board  splint,  with  a  ( 
press  over  the  head  of  the  fibula,  or  a  plaster-of- Paris  dressing 
be  applied. 

Dislocation  of  the  I^)wer  Extremity  of  the  Fimi 
A  few  cases  of  this  dislocation  have  l)een  recordcnl,  in  whieli 
lower  end  of  th<»  fibula  has  Ixhmi  torn  from  its  attachments  t 
tibia  an<l  the  foot,  and  has  been  disjdaeed  backward. 

Trcdfinrnf. — JJeduetion  is  accomplished  by  making  extensio 
manipulation  at  the  same  time,  and  after  the  bone  has  been  n»t 
to  its  ])ro])(»r  place  the  foot  and  leg  should  l)e  fixed  with  a  m<i 
binders^  board  splint  or  by  the  application  of  a  plaster-of 
bandage. 

DiBlocations   of  the   Ankle. — Disloc^ition  of  the   ankle 
companie<l  by  fra<»turc  of  the  malleoli    is  an  uncommon   ace 
Dislocation    of    the    ankle    may    be   either    forward,   back  war 
latenil. 

FonwAHo  Dislocation  of  the  Ankle. — This  may  result 
the  application  of  force  to  the  front  of  the  leg  when  the  foot  is  J 
or  from  falls  on  the  heel  when  the  tarsus  is  flex(Hl,and  is  likely 
a<»eompanied  by  a  fracture  of  one  or  both  malleoli.  The  latera 
anterior  ligaments  are  ruptured,  the  astragalus  escapes  fron 
cavity  between  the  tibia  and  the  fibida,  and  the  articular  surfa 
th<»  tibia  rests  np^"  ^^^^  upper  surface  of  the  calcaneum.     The  i 
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of  this  dislix^ation  ure  lengthening  of  the  foot  ami  shortening 
of  the  h«H*l ;  the  niallecili  may  be  felt  to  be  lower  down  than  usual, 
mncl  the  (en«h>-Achillis  is  Ies.s  prominent  than  normally  ami  rests 
agaiii-<t  the  tibia. 

TrtaimaiL — Retinction  is  accomplished  by  flexing  the  leg  upon 
thigli,  in  oriler  to  ri*lax  the  gastrqenL'iriius  and  soleus  ninscles, 
making  extenfsion  fmni  the  ftHit,  with  eon nler-ex tension  from 
fh/k*  km*e;  the  boned  of  the  leg  should  be  drawn  tbrwartl  by  an 
loeistajit  at  the  same  tinve  that  the  f<K>t  is  foreed  ba<"kward,  Jt  is 
IlilttllT  neeessar\*  to  administer  an  anieslhetie,  and  in  difbenlt  eases 
tbe  reduotion  may  be  facilitated  by  snbcntanetms  division  of  the 
tendo-Achillis.  After  rednctitm  the  leg  and  Umi  should  Ik*  fixed  l>y 
ih**  upplieation  of  moulded  binders'  Imard  splints  or  by  llie  use  of  a 
fract«re*box,  and  as  soon  a-s  the  swelling  has  diminished  a  plaster*of- 
P5jiris  bandage  should  be  applied. 

Backward  Disuk  ation  of  the  Ankle. — This  displacement 
is  cau§e«l  by  the  fo4>t  being  thiven  backward  while  in  the  extended 
ftttion.  Tin*  lateral  and  anterior  ligaments 
!ni|»tured,  and  the  bones  of  the  leg  i>eenpy 
a  [Mieition  in  front  of  thea^tragahis  (Fig.  212), 
tibia  may  rest  in  eontael  witli  the 
■(rid  bone,  or  n|M»n  the  neck  or  the  head 
l^fxf  tl>e  a^itnigulus.  Hero,  as  id  the  case  of  the 
ff>n«'anl  variety,  fnietnre  of  the  external  or 
intenial  malleolus  may  be  ass<x*iated  with 
|€hr   injury. 

Stfiiiphtm^, — The  sympttmis  are  shortening 

thi*  fiwit  and  lenglhening  and  elevation  of 

I^lie  hoel ;  tlie  tendo-Aehillis  stands  out  promi- 

llly  Upc»n  thr  ]iiistenor  |iortioii  oi'tbe  leg* 

TmUutent, — Keduetion  is  aeeomptished  liy 

flexing  the  leg  upon   the   thigh  and  making 

>xt€niffion    and    counter-exti-nsitm     from    the 

r«ir»l  and  leg ;  at  the  stmic  time  the  surgeon  forces  the  bones  of  the 

[leg  l«if*kward  and  draws  the  foot  forward.     In  cases  in  which  much 

]tflicutty  is  exjK'rieneed   snlK^ufanemis  division  of  the  temlo-Arhillis 

fffatly    facilitates    the    reduction    and    overcomes    the    subsequent 

I  t«-'tKJcrw*y  to  displacement.     The  after-tri^atnient  is  similar  to  tliat 

rro ployed  in   forward  displacement. 

OrTH^ART>    Df.si/K'ATioN    OF    THE    Ankle. — ^Thls  disloc^ition 
pixMltic^d  by  force    which    lirives    the    fixit    into   a    state   of  ex- 
Hue   alMlnchon,    and    is    usually    associated    with    rrjptnre    of    the 
[ifil«*ntal    lateral    ligjiment   and    fmctnn*   of  the   external    malleolus 
<Fig.  213), 
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BgmptmM^ — ^Tliese  are  niarkecl  evendoo  of  the  foot,  prominent 
of  the  intenml  malleolus,  and  a  depression  over  the  lower  portici 
of  the  fibula,  which  marks  l\\v  site  of  tlie  fmctiirt?  of  that  boue. 

Tr€aimaiL — Kt^duction  i«  accomplished  bv  making  extcnsioa  ao^ 
countcr-exten^ioD,  combined  with  adduction  of  the  foot.  Aftei 
rtHhietion  lateral  mouliltHl  binders'  board  splints  should  be  fitted  tj 
the  leg,  with  one  eompreisa  applied  between  the  external  spliot  aiig 


lJiRltK'«tioii  of  the  ftnkie-Joint  outuurtl. 

the  outer  ]x>rtion  of  the  foot,  and  a  seeond  between  the  internal  «.pli| 
and  tlie  leg  JList  above  the  internal  malleolus,  the  splints  being  h^ 
in  |>o?^ition  by  the  turti«  of  a  roller  bandage.  A  fracture-box  wi 
enmpresses  in  cnrrespiindinf]^  positions  may  also  be  employed,  ti 
trrafnirnl  bein^r  the  same  as  that  for  Pott's  fracture.  In  a  few  daj 
after  the  swelling  has  subsid{"d»  the  foot  and  leg  should  be  dre«^ 
with  a  pla-^**^r-ni- Paris  dressing,  the  foot  being  held  in  an  invert) 
positiou  iin^^^  *^he  plaster  has  become  firm. 


^ 
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lUK'ATiox  oFTiii-:  Anklk. — Tills  (!i.slu<'ation  is  imii'li 
n  than  oiitwiinl  *HsliK»ahini,  but  luny  result  ibmi  falls 
p4»ti  the  outer  boitler  of  tlie  ftK>t, 
libit*  uddurtiou  or  iiiviTsiou  of  thf 


Ficj.  214. 


Scaphoid 


i'isijloiiition  fy\  tin'  ankle 


»* — y\w  f<Kit  18  vtTV  nturli  invt-rtrd, 
ternul  uuiUfolns  is  ]»roniiiRMit  ami 
k-iicath  the  skin  (Fi^.  214). 
rf. — Riibiclitui  is  arcouijjlislitHl  liy 
^nsioii  ujMHi  the  foot  iiuc!  couuterH-x- 
I  the  h'g,  ami  liy  niauipuLitioii,  briiitr- 
\  otUwanJ  into  its  normal  posit  Soil 
Hatmt^nt  cousists  in  fixing  tin-  ftK^t  in 
erted  position  by  tlie  nsi^  of  biudrrs' 
\»  or  the  pla8ter-af- Paris  bandage. 
Kl>  DlsL<K'ATU>Ns  OF  TH K  Ankle. — ^Tlii^so  afc  tho  most 
tn|i«>UDd  dislonitious  mot  with,  mid  the  results  follouiug 
bods  of  treatment  wei-e  h»  uujiatisfaetory,  as  regarded  the 
I  from  septie  infection  and  the  loss  of  fuuetiou  in  the 
he  majority  of  cases  were  subji'eted  to  priuuiry  amputa- 
pre^nt  raore  conservative  nicthods  of  treaHnent  are 
ith  most  p^nitifying  results.  In  enui pound  di^loeations 
le-joint  the  fm)t  is  usually  everted,  and  the  articular 
the  tibia  is  driven  through  a  wnnud  iu  tlie  soft  parts, 
|Uy  the  eomjMiiiod  dislocation  may  eonsist  iu  an  inward 
j^f  the  foot,  with  prolrnsiou  oT  the  astragalus  ilirongh 
^Vouter  aspect  of  the  aukle,  ami  fracture  of  the  external 
Roi!i|i«>und  ilishiciitions  of  tlie  aukle-j<>njt,  piirtieularly 
ich  tlie  tilna  or  the  astragidus  esr*a|H^s  tVom  a  wound  at 
ipect  of  the  joint,  are  often  associatetl  with  a  rupture  of 
(r  tibial  artery  or  nerve. 

l£. — In  the  treatment  fif  this  iujnry  the  greatest  care  .should 
I  to  HMider  the  wound  and  the  surroundiug  parts  aseptic, 
houtd  be  sterilized  in  the  usual  manner  and  tlie  wound 
ith  a  1  :  2(XM»  bichloride  ?i»lutiou.  If  the  |MKSteri(*r  tibial 
n*eii  injnrtnb  it  should  be  secnre<J  by  ligatures;  lo4Jse  frag- 
me  are  then  i'emt)vetK  and  free  drainage  secureil  by  jmss- 
drainage-tuhc  through  the  wtMmd  and  bringing  it  out 
kinter-o])ening  ni>ou  the  opposite  side  of  the  joint.  Having 
d5f4ptacrmf*ut,  the  font  shoidd  be  bnMigbt  into  its  natural 
lat  is,  at  a  right  angle  to  tlu-  leg,  Wliere  tite  lower  end 
\  projects  from  the  wound  it  i>  nfreu  ilifficidt  to  reduce 
jon,  and  resection  of  tlie  tibia  nr  ex^isinn  of  the  astragidus 
before  this  can  be  accompbshetJ,     The  liltiniate 
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result  as  regards  function  is  good  in  these  cases.     If  the  case  is  com- 
plicated by  a  fracture  of  the  lower  }>ortiou  of  the  tibia,  it  is  better 
to  excise  a  portion  of  the  bone  before  attempting  reduction,  as  this 
facilitates  the  reduction  and  at  the  same  time  relieves  tension  and 
favors  free  drainage.     I  have  seen  the  mast  satisfactory  results  in 
these  cases  follow  {^rtial  excision.     If  the  wound  is  an  extensive 
one,   a   few   sutures  may   be   introduced  at  each  extremity  of  the 
wound  ;  but  as  the  greatest  safety  is  in  free  drainage,  it  is  wise  to 
allow  the  wound  practically  to  remain  an  open  one.     If  the  difficulty 
in  reducing  the  deformity  seems  to  be  due  to  muscular  spasm,  or  if 
there  is  a  tendency  to  redisplacement  after  reduction,  by  the  muscles 
acting  through  the  tendo-Achillis,  this  tendon  may  be  divided  sub- 
cutaneously.     After   applying  a   gauze  dressing,  lateral  splints  of 
binders'  board,  moulded  to  the  foot  and  leg,  holding  the  foot  at  a. 
right  angle   to   the  leg,  should  be  applied,  the  foot  and  leg  bein^ 
placed  in  a  fracture-box.     An  equally  satisfactory  dressing  consist ^3 
in  the  application  of  a  plaster-of-Paris  bandage  including  the  foc^"*^ 
and  leg,  and  extending  a  little  distance  above  the  knee.     At  the  eu^J 
of  three  or  four  days  the  splints  should  be  removed,  or  the  plaster     ' ' 
of-Paris  bandage  should  be  fenestrated  and  the  wound  inspected,  an^^ 
if  it  has  remained  aseptic  the  drainage-tube  may  be  removed  anc^ 
the  dressing  reapplied.     If  suppuration  occurs  in  spite  of  the  pre-^ 
cautions  taken,  the  drainage-tube  should  be  allowed    to   remain  ii:::^ 
place  for  some  time,  and  irrigation  and  more  frequent  dressings  of 
the  wound  will  be  required.     In  cases  in  which  the  wound  runs  an^ 
aseptic  course  and  healing  takes  place  promptly,   very   good  fimc-  ^ 
tional  results  may  be  expected.     Where,  however,  suppuration  occurs,    * 
the  time  of  repair  is  very  much  prolonged,  and  more  or  less  ankylosis 
of  the  ankle-joint  follows,  which  may  be  permanent. 

Dislocation  of  the  Astragfalus. — The  astragalus  may  be  dis- 
located forward,  backward,  or  laterally,  or  rotated  on  its  axis. 

Forward  Dislocation  of  the  Astragalus. — This  may  be 
conii)]ete  or  incomplete,  and  usually  results  from  a  fall  from  a  height 
upon  the  foot.  There  is  an  irregular-shaped  prominence  in  front  of 
the  ankle,  the  foot  is  usually  inverted,  and  the  external  malleolus  is 
more  prominent  than  usual. 

Treatment. — In  reducing  this  dislocation  the  leg  should  be  flexed 
upon  the  thigh,  to  relax  the  gastrocnemius  and  soleus  muscles,  exten- 
sion and  counter-extension  should  be  made  from  the  foot  and  leg,  and 
the  surgeon  should  endeavor  by  manipulation  to  press  the  astragalus 
back  into  its  normal  position  ;  if  this  cannot  be  accomplished,  it  may 
be  necessary  to  divide  the  tendo-Achillis,  which  will  often  facilitate 
the  reduction  of  the  displat^ed  bone.  Tf  reduction  cannot  be  accom- 
plished by  these  means,  the  displaced  bone  should  be  exposed  by 
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and  exeiised.     After  llie  i^etliictiuii  or  excision  of  the  bone  a 

{Kl£*>tf'bcKirtl  ?n>lint  sli<»nld  ho  applied  for  a  few  duji*,  tind  when 

lliiiif  Iiti^  >iib,Hi«liMl  a  pliister-t*i- Paris  liaiida^ie  sliuuld  l>e  iipplii'd, 

pCHAi:i>  Dt.sLfM  ATloN  OF  TllK  AsTKA«;AiJ  s. — III  this  acci- 

^  astnigulus  is  driven  baekvvard  ivntn  its  jj<»sitit>ii  liotweeu  tlie 

L  ttixl   si-panitinl  from   tlie  ns  ealei>   aiul   ifie   srnjilinitb     Tins 

itiient   i>  iinKlneed  by  furru  acting  npon   \\w  aiiU'riur  part  of 

ile  when  the  tur^ns  is  strongly  flexcni   upon  tlie  brmes  of  the 

len*  16  a  swellinjr  above  tlu*  heel,  undue  jmnjiinejifc  of  the 

hillig  over  tl»e  di.^platvd   Umv,  and  the  foot   is    sljorteued, 

L^ — Attempts  to  redntH;  tliis  di.-^ltK'ution  have  often  proved 

fill,  an*!  the  f^.st*.'^  luive  reei>vere<l  wilb  a  fairly  iisefid  limb 

|r   Iwme  ^lill  out  of  pluet*.     EHiirt^  sbnohl,  however,  always 

p  to  ac<*um|ili:^h  rediietion.     The  fmtient  being  iina^sthetized, 

K*jr  iM'iu*^  Hexed  U|Mju  tlie  tliitrh,  extension  and  eounter-exteu- 

Itlld  be  made^  and  by  pusldng  the  bones  of  the  leg  baekward 

wing  the  fm)t  forward  the  dii^lcH'ation  may  sometimes  l)e  re- 

If  theK'  mani|»uIation>4  fail,   i!ie  displaced   botie  should   be 

pRAL  DisLocA'noNs  (IF  THE  A8TKAGAL18. — Lutend  dislo- 

l>f  the  a5tmgalu.s  are  fn['t|Uently  assoeiatod   with   traetitre  of 

either  the  external  or  the  ititeriud  malleo- 

FiM.  215,  his  (Fig.  215).     h\  these  dislocations  the 

foot  may  Ik*  inverted  or  everted. 

Ttrahnvnt. — Tliey   are  reduced  by  the 
game  pro^iil tires  that  are  employed  hi  the 
^  1/  back  wart]   and  forward  disloeations,    and 

the  after- treatment  is  similar, 

DrslJ^R'ATlON    OF    TtIK     AfiTRAOALUS 

BY  KoTATiox. — Til  is  is  a  mre  form  of 
disliM/ation  of  the  astratjabis.  It  is  pro- 
ducinl  by  tlie  jiatient  fallinjx  from  a  height 
upon  the  hM>t,  the  foot  rotating  while  tlie 
leg  ii  fixed.  The  astragalus  CKHnipies  its 
{Kisition  between  the  malleoli^  but  the  rc- 
lati«ms  of  its  articular  surface  are  changed, 
the  l>f»ne  being  tunieil  vertically  or  trans- 
versf*Iy.  There  is  (ixatiou  of  the  unkle- 
joiiit  with  more  or  less  change  in  sha|K% 
pr*Hhiee«l  by  the  rt>tatiori  of  the  astragidns. 
Treat nieitt, — Attempts  should  l>e  made 
to  reduce  this  <lispl!ieement  by  making 
counter-ex tensitm,  if  necessary  divi<hng  the  ternhv 
iObcutnneou^Iy  and  then  attenipting  to  replace  the  bone  by 


iltu  outwmr^l. 
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manipulation.     This  often  proves  impossible^  and  excision 
astragalus  may  l)e  required. 

SuBASTRAGAU^iD  DISLOCATION. — This  is  extremely  rar 
consists  in  a  se()a ration  of  the  calcaneum  and  the  scaphoid  fr 
astragalus.  The  displacement  of  the  bones  may  be  backwai 
ward,  outward,  or  inward.  Fractures  of  the  astragalus  and 
external  malleolus  have  been  observed  in  connection  with  i 

^Sympt4m^<. — The  foot  is  inverted  or  everted,  accoriling  as  \ 
placement  is  outward  or  inwani,  and  the  astragalus  can  be  k 
prominence  in  front  of  the  ankle.  Shortening  or  lengthening 
fiM>t  would  be  observed,  the  first  in  backward,  the  second  in  i 
disl<M*ation. 

Treatment. — The  patient  should  be  auiesthetized,  and  by 
sion  and  counter-extension  combined  with  manipulation  it 
lK>ssible  to  reduce  the  deformity. 

Compound  Dislocation  of  the  Astragalus. — O^rapou 
locations  of  the  astragalus  are  serious  injuries,  and  usualh 
from  falls  from  a  height,  the  weight  of  the  body  striking  uj 
foot.  The  astragalus  may  be  completely  driven  from  betw( 
malleoli,  or  may  be  only  partially  displaced. 

Treatment. — In  these  dislocations  the  most  satisfactory-  raei 
treatment  consists  in  enlarging  the  wound  and  excising  the  di 
bone  at  once.  After  the  removal  of  the  bone  the  foot  sh< 
placed  at  a  right  angle  to  the  bones  of  the  leg,  a  copious  gauz 
ing  should  he  applied,  and  the  ankle  fixed  for  a  few  weeks 
application  of  a  bindei's'  board  splint  or  a  plaster-of-Paris  d 

Dislocation  of  the  Os  Galois. — Tliis  bone  is  very  rarel 
cated,  hut  may  be  s<'i)arated  from  the  astragalus  above  and  fi 
cuboid  bone  in  front. 

Symptoms. — The  symptoms  are  distortion  of  the  heel  a 
bility  to  alKliiet  or  adduct  the  foot.     This  dislocation  usually 
from  fiills  upon  the  heel,  or  from  force  applied  to  the  bone  at 
of  tlic  foot. 

Treatment.— The  displacement  is  not  difficult  of  reci>gnit 
should  be  treated  by  first  ansestlietizing  the  patient  and  then  i 
the  muscles  and  retlucing  the  displacement  by  manipulation. 

Dislocation  of  the  Scaphoid. — This  dislocation  is  also  ex 
rare.  It  can  be  re(*ognized  by  the  projection  of  the  bone 
anterior  surface  of  the  foot. 

Tueaimext. —  Ft  is  reduced  by  manipulation,  by  making 
upon  the  metatarsus,  combined  with  direct  pressure  of  the  bo 
into  its  normal   position.     After  reducing  the  displacement 
should  be  fixed  with  a  binders'  board  splint  or  with  a  plaster-( 
dressing. 
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Dislocation  of  the  Cuboid. — 'Vhv  t-ubukl  bone  lut^  Ijeoii  tli.^lo- 
t^ated  in  iHJiineetinn  witli  tli^plat'eraeiit  i»fut tier  brines  uf  the  taP?sUK,  but 
no  coLse^  of  in<l<'[K»ii«leiit  Inxjititm  *if  ibis  Ijuijc*  (lavt*  been  rn-cuxb"*!. 
Fn>fn  the  jx>i?ituii»  f>f  ifie  bone,  if  this  (lisldciitioii  uenirn-il  there 
woukl  be  little  ditfieiilty  in    reeogijiziiig   the   rmture  t»f  the   iujriry. 

Dislocation  of  the  Cuneiform  BooeB. — The  emu-itbrm  bcnu-s  may 
be  di-nloeuted  .sepanitely,  or  the  three  buneii  may  be  dislHcated  together. 
The  tutcrnal  cuiieifwria  bone  is  the  one  most  liaMe  to  disbx^ation. 
There  Is  a  prominen(*e  on  tlie  imier  border  ol"  the  fnot,  <'niisisting  of 
one  or  more  of  the  Iwine^.  The  dij^b-fccatioii  i^  redtu-ed  l*y  earryiiig 
the  metatarsal  .bones  oiitwni'd  when  the  ankle  is  fixed,  80  a^  to  increase 
the  space  between  the  seapluMd  and  tlie  metatarsal  bone  of  (be  great 
toe.  After  this  is  done  the  di,'^plared  bones  i?lioulJ  be  presf^efl  into 
place,  and  the  fo<it  and  aiikb?  lixed  by  the  ajipUeation  of  a  moidded 
f^plint  or  a  plttster-of-I*aris  liandage. 

Dislocations  of  the  Metatarsal  Bones^^DisbMnitinns  of  the 
|]tetat3ir>ial  lx>nes  are  not  common ,  bnt  are  ocrasionally  seen.  The 
diriTtioii  of  the  disbicatinn  may  be  npward,  tlownward,  or  lateral, 
"^rhey  may  re**nlt  from  falls  or  froni  the  foot  being  eaiight  and  twisted 
beiwern  heavy  weight-^. 

Symitom*^, — The  syn»ptoitis  in  lln-se  dishteations  area  ja'ciniinenee 
o/Min  either  the  dorsid  or  the  palmar  as}>eet  of  tlie  foot,  anel  sborten- 
'^K  of  the  t<»es  eorresponding  to  the  displaced  Ihmh's. 

Treatmen'T.^ — Ked»ictron  is  et!'erti'd  hy  niaking  tnielifm  tipon  the 

<Wjsj3hiced  iKme  from  the  toe  and  at  the  same  time  |>ressure  over  the 

iiMpkiHH]   end  of  the  bom\     After  rednt^tion  a  et»mpress  shcudd  l)e 

«|*^*lipd   over  the  H'at  of  the  dtspbieement,  arjd   the   foot    fi\e<l    l>y  a 

*pi  S  nt  *»r  a   plast<'r-of-I*aris  ljan(hige. 

X>ialoc^tions  of  the  Phalaog'es  of  the  Toes, — lliese  dishx^ations 
utit   i^  eonimna   as  d  shv  ations  of  the    |ihalang<*s  of  the  fingers, 
arp  fM^caNionallv  ^een^  ai»d  result  from  twists  and  extreme  fiexitm. 
^YMIToMs.^ — The  syn»ptfnns  of  lUsbwations  of  the  phalanges  of 
toet^  are  a  prrmiinencf*  at   the  arlicidation  and   -bortming  td' the 
*»i  m^mi  toe. 

Treatmext. — The  reduction  of  <lishw*atiin»  *A'  the  phalanges  of  the 
'i%ac«*omplishpd  by  extension  ami  eemnter-extiii^ion  with  maiiip- 
tiim*  After  tl»e  rethietiiin  the  |iart  --honld  be  fixe<l  l»y  I  lie  a|if>liea- 
™*^*^ofa  moulde<l  binders*  board  gutter,  whi(*h  sbonld  \>v  retainer! 
^^**'     s«^vcral   week?*. 

T>i8locationB  of  the  Vertebrae  are  eoiLsidenxl   under    Fractures 
''^      ^hv  Yertebne, 
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MINOR  SURGERY  AND  BANDAGma 


By  GEORGE  W.  SPENCER,  M.  D. 


BANDAGING. 

Bandages  are  made  uf  ^iii/o,  riaiyn*l,(M»ttoii,  lirK^n,  India  riibl>tT, 
tod  iinbleacht'd  iiiiihliih  They  vary  in  wicltli  and  Irntxth,  According 
io  WharUm  and  t'urtisi,  bamlagp**  f«»r  the  hand^,  tin^crn,  and  t«it\s 
fttiould  l>o  on*^  inrli  wid<*  atjd  tliree  yards  lon^ ;  for  tlu'  extremities 
in  children,  two  inches  \vi<le  aiul  six  yard^  long;  for  the  extremities 
in  udidt8,  two  and  ii  half  inches  wi<le  and  seven  yards  long  j  hcad- 
Ja^s,  two  inches*  wide  ancj  six  yanls  long  ;  thigh  and  groin  hand- 
Uin.'e  inches  wide  and  nine  yards  long;  trunk-handagcs,  tuiir 
wide  and  ten  yards  Icmg. 

Fjo.  2ia 


HfilU ng  »  b«nda«e  by  Humh    ( WUarloQ.) 

For  rirdinafy  purposes  the  !x»st  material  for  l>andages  is  imldeacheil 
lin^  which  is  tirst  washed  in  sotiiinn  earhonate  sohition  to  remove 
itjcipg,  and  is  tlien  torn  into  strips  of  the  desired  wiilth  and  length, 
IThe  iieK'agi?  is*  removed  and  the  strip  is  made  into  a  roll*  In  order 
bn  mil  a  ^trip  by  hand,  ime  end  is  fnlded  In  the  extent  of  six  inches; 
Ibn  it«  fiddtHl  n[M»n  it^df  again  and  again  until  a  firm  centre  is  form(*d, 
iiiti  ov<*r  tbiH  c*.»ntn*  the  bnndagc  is  rolled.  This  constitntes  a  roller- 
huKtago.  The  methml  nf  holding  a  f>aiidaire  in  on!(*r  to  roll  it  in 
pimibr  to  that  employed  l)y  saleswomen  t<»  roll  ribbon  (Fig*  21 G). 
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WHeo  iMJi%'  btiHliigi»a  an*  to  be  rolletl,  a  macluue  mav  1*^  w^i 
(F%*  217). 

Flo.  :;1T. 


The  imiicattons  for  the  use  of  liatulafipes  are  to  give  snppirl 
n^tain  di^eaaiiigB  or  splints,  to  correct  tJcforraitiess  and  to  make  i 
[iression*  | 

When  the  ban<Jage  L^  einpIoye<l  for  the  piir]>a**e  of  retai 
dresstin^,  thr  2ip|tIii*ation  nmv  Im»  In^^un  iil  any  part  of  the  limb 
the  bandage  U  then  ciirrie<l  to  the  point  where  the  dressing*  are  | 
oovere<l.  Alter  sueh  a  iMindii)^*  liii.s  bt*en  a()plieiiy  if  the  }>attenti 
plains  of  too  much  constriction,  the  firBt  tunis  should  he  cut 
scissors.  I 

If  a  bandage  is  to  be  xx^h\  to  make  pres??ure  on  any  ]M>rtioa 
limb.  Its  applit^tion  shooM  he  begun  at  the  finirer^  ur  toes,  aw< 
Iwndit^^  shouh!  I»e  carried  up  to  the  place  wIi<.*it  the  prc^s^sil 
needech  Compression  should  not  be  made  in  the  middle  of  m 
by  a  tightly  applie<I  handiige  witliout  having  first  inrltidcd  the  fil 
or  t4K*s,  as  hiieh  a  prm*ethin»  would  produce  pain,  swrlling,  and  t 
and,  if  prolongt*d,  might  cause  gangrene. 

For  Retainingr  Dressing,— The  wet  gauze  hiintlage  is  ga 
in  tavor,  bectiuse  it  answers  tlie  pnrposi*s  of  the  ordinary  mnslin  \ 
age,  can  be  applied  with  great  nt^tnes^s,  and  can  easily  be  reii| 
antiseptic.  Tliis  kiuHage  is  mn«kM>f  chci'sc'i'h»t!i,  which  is  first  k 
in  a  solution  {^f  stidiuni  carhr»natc,  and  thf*u  rinnnl  in  clean  watel 
dricMl ;  it  is  then  cut  into  strifis  and  rolh-d  into  Imndages,  The  | 
bandage  maybe  ap]jHed  while  fh\v  or  It  may  l>c*  kept  in  a  1  :  2tUX)' 
lion  of  corrosive  sublimate,  whicli  I'cnders  it  antiseptic,  until  i 
for  use,  and  then  Ik*  used  directly  from  this  soluti*m.  When  si 
bandage  is  to  be  applied,  it  is  first  squeezed,  ami  nuist  then  l»e  pi 
more  loosely  than  a  dry  one,  as  it  eontraets  on  drying  audi 
become  too  tight. 
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li*    one  h  not  expt^rt  in  Imiidaj^in^  and  wi>hes  to  mako   a  neat 
itig,  hf  should   use  tlu*  wot  jLi^auzi'  iKinda^e,  as  it   rradily  adjusts 
If  to  the  ineijnalities  of  a  surfaee  (Fig.  218).     Its  chief  advantages 
ifj&  hghtncss,  coolness^  thiiine.Siii»  and  Htftness* 


^ 


Fi<i.  218. 


Bandagr^e  to  give  Support  and  make  Compression, — ^If  we  are 
^^iing  with  a  condition  which  i.s  in  neeil  of  support  and  eomprciisiuiii 
*Uch  as  a  ^h'^ht  sprain,  a  swollen 
joint,  varicosti  veins  of  the  leg,  or 
tczematoiis  ulcers  of  the  lower  ex- 
truQiitie;^,  Imndage^j  made  of  some 
material   Hhould   be   use<l, 


Flit.  21i*. 


m  flunm*!,  elastic  webbing, 

Ttldb  nihJM^r.     There  are  two 

bmid   of    India-rubber  bandacre 

ibicli   have  special   names :  one, 

_ which  IS  verj*  thin,  and  ma*le  of 

libber  gimihr  to  that  employe*! 


MAriin'v  rubber  bAoaage.   rWharton.) 

n  making  rubber  dam,  is  known 
blindage  (Fig.  2VJ);  ihr  otfiei\  whieh  is  thi(*k  and  heavy, 
i  Esmaroh'ss  baiulige.     Mariiu's  bandiigc^  is  u&t*d  in  the 
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palliative  treatment  of  varicose  veins  of  the  leg.  Its  appli< 
may  cure  an  ulcer  of  the  leg  caused  by  varicojie  veins.  This  ba 
when  applied  will  give  an  elastic  support  which  will  have  a  ten 
to  turn  the  flow  of  venous  blood  from  the  superficial  veins  in 
deep  veins.  In  this  condition  the  Martin  bandage  should  be  a: 
while  the  leg  is  slightly  elevated  and  before  the  patient  arises 
morning ;  it  should  not  be  removed  until  he  has  retired  at  nigh 
after  it  has  l>een  removed  it  should  be  washe<l  with  soap  and 
dried,  and  hung  up  until  morning. 

The  Esniarch  bandage  (Fig.  220)  is  used  to  force  blood  out 
extn»mity  previous  to  an  amputation,  and  occasionally  to  tn 
aneurism,  but  is  unsuitable,  because  of  its  weight  and  thickne 
the  treatment  of  varicose  conditions.     The  flannel  bandage  n 

Fio.  220. 


Esinarch'K  bandage  and  tube  applied.  iWharton.) 


r 

L 


used  to  protect  a  jxart  before  plaster-of-Paris  is  applied,  and  i 
of  use  t«)  envelop  rheumatic  and  gouty  joints,  as  it  prevents  the 
ot*  heat  and,  therefore,  lessens  pain.  When  it  is  desired  to 
procure  or  support,  in  ease  of  sprain,  varicose  veins,  effusion 
the  flannel  handa^rc  is  most  useful  when  cut  bias  and  made  of  sul 
lenirth.  as  it  is  then  much  more  elastic  than  wlicn  cut  straight. 

Fixed  Dressings. — By  the  addition  of  certain  substances,  s 
])laster-of-l^iris,  sodium  silicate,  starch,  glue,  gum  and  ehall 
ailin,  or  celluloid,  to  a  bandage,  a  fixcnl  or  solid  <lrcs.sing  may  be 
Such  l)anda<rcs  arc  used  to  secure  immobilization  of  the  ])art 
treatment  of  fnictun^s,  particularly  in  young  and  restless  ehi 
and  in  patients  who  arc  delirious.  They  are  also  employed 
treatment  of  injuries  and  diseases  of  joints,  in  certain  defori 
and  after  operations  upon  bones.  Of  the  fixed  dressings,  plas 
Paris  and  sodium  silicate  arc  preferred  by  most  physicians. 

Pi.aster-of-Parts   Baxi)Ac;e. — The  old    method  of  ])re| 
plaster-of-Paris  bandag(\s  was  by  sprinkling  or  spreading  the 
ter  with  one  hand  and  rolling  the  bandage  with  the  other.     It 
extensively  used,  but  has  the  di.*;a<l vantages  of  slowness  of  appli 
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•ml  of  unevenness  in  the  dbtribiitioii  cif  ilit*  |ilnstrr.  I'robably  tlic 
fiioplc^s^t  ami  TTios*t  t*ftit'icnt  tlevicr  ]s  tliut  oripnuted  bv  l)r.  J.  T.  Kii^h, 
wliieH  is  ciuirkly  ma<lc  as  fulluus  :  ^liti^  aUnit  nnt'-sixtuontlj  int'li  wiile 
ami  ^ix  iiu'Ir'S  |o»g  ure  cut  at  tfio  butt(»tii  etl^ri^i  of  iipposile  siilrs  {if  a 
fiiiia.ll  Ik>x  (pn^ferahlv  one  witli  a  reiiidVLibk*  biithnii);  tnu'  vtu\  *i( 
a  ^tiaec^  lia tillage  iji  passed  in  llirc>ii*ib  trnv  slit  uihI  out  tbruuirli  tlic 
*»ther  ;  ihi*  biix  is  now  fillrd  willi  tlry  plasttT  ant!  tlie  bandafii'  rollr*! 
lit  its  drawn  through  (Fig^.  2*21).     If  lliere  is  insuHicient  plaster  vn 

Vui.  221. 


b. 


,  ^     ^^1-urc,  the  ^lits  slu»uld  bo  macle  wiilrr.     When  n  plaster  baiida*re 
^^    I.M*  used,  it  is  iniruersed  endwise  inh)  a  ba^^iu  u(  warm  water,     it* 

^li^ircnl  U)  have  tlie  bandage  8c*t  nipidly,  ^It  sliouhl  be  adfh/d  in 

^       l^t-Mportiiin  of  a  half-eup  in  a  ^^alloii  of  water;  if  sh»\vly,  a  glass 
»    ^^lle   li'MT    -liniild    bt^   poured  into   the  water   or   eold    wiUer    used 
"^^liom  sail 

'  '  n  air-bijbbles  eease  to  rise  iVoui  the  water,  the  bandage  shouhl 
_iitly   ,«4pieezed,  to  free  it   from  exeess  of  water,  and  applied 
*^liuut  much  tensiun.     Every  turn  of  the  bandage  should  be  thor- 
rubtx'tl  whih*  U'ing  applie<K  tn  render  the  niai^s  homogeneous 
^  ^-I'j)  :  and  if  more  thati  one  bandage  is  to  bi-  used,  a  se(*ond  one 
■^'iuld  be  phieinj  in  the  water  as  soon  as  the  first  is  removed.     After 
-four  honr«  the  bnndage  may  be  varnislifd  ;  tliis  will  prevent 
,  J  ug  aiiii  absorption  of  dis<^harges  or  exudates  (Bryant). 
Before  a|>plying  a   p las ter-of- Paris  bandage  the  extremity  npon 
^oicli  it  h  to  Ije  phiced  should   he  covered  with  a  lint  or  flannel 

To  remove  a  plaster  bandage,  saw  down  the  front,  or  moisten 
-lilh  water  and  eut  with  a  strong  knife.  Gigli  has  devised  an 
lii|p*nious  and  useful  nutlKMl  inr  removing  a  plaster  east.  He 
pntu   flannel  and  cotton  arouml   the   liml>  and  a    laver  of   moist 
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;ar -LrycT-ittr-^T  ••v^r  ihi*  npoo  the  fn:»nt  ••!*  the  extremity:  aWj 
iryk  ^••r'i  wLici  hi5  b€«i  gnea.'^nl  is  placet!  on  the  jiarclimen 
TAji^r  is  :be  d:rvcQ«i  one  vouM  pursue  in   removing  the  cast  wii 


Fk 


-*-  •■.:?^*l  : 


'  :««-i 


-.1  ;Ctf^'drr-  f-f^aTi»  dKavfnir.    -Wharton. 


T  saw.  OvtT  thi*  the  plaster  liamlage  is  npplio<l.  W 
i%-a:  i"'ur  ini-JK-i-  of  the  cord  >hould  pn»jiM?t  alwive 
-.  p'.i->r  t-a-i.  After  the  liaudage  has  been  worn  for 
ime  i:  ^an  i-asily  lie  removed  bv  tying  one  of  the  pnijco 
!•.•  a  fini-  stt-fl  wire  which  has  been  convfrte<l  into  a 
ViWtk'X  tint-  n«aoht-s  made  traa*versely  throughout  its  len 
.  >  made  on  the  frve  end  of  the  conl,  the  wire  is  dr 
.  ;»:itl  hy  a  to-aml-frt^  movement  the  cast  is  sawn  i 
•■;:w;ir»i. 

•'  rr  .;i>.-*l  plaster  dr^x-inir  i>  made  by  applyinor  the  pi: 
-  ':  -'.■..  h  a  manner  tlwt  imnu>bilization  of  the  p:irt  is  swi 
r:..i:i  arv  a  is  left  ixpr^?tl  for  the  pur|>«hie  of  exaniinatioii 
:.  Tii-  "liining  is  temuM  by  some  o|x»raior>  a  *'  trajvdr 
:r::..  ^Fij.  22:>).     This  SiMSilletl  trap-ili»or  can  be  niad< 

Fig.  223. 


InUTnipteil  p!«iJ.ter-of-r»ri*  drv«»inf;.    'Stimson.) 

placing  a  bottle  or  box  of  the  desinnl  shape  on  the  area  to  be 
exjMised,   and  applying  the    plaster  annmd  it.     After   setting 
oc(Mirre<l  the  object   is   removed  and  the   end   accomplished  ;    c 
piece  may  Ik?  cut  out  of  the  plaster  dr(^<sing  l)efore  it  has  set  hanl 
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I  of  tin  or  iroa  bent  into  ii  largo  1(m»}>  may  be  used  to  njniiect 
parts  of  the  bajidage  above  and  Ik*1ovv  the  woiiiirl  ;  the  eiifls  uf 
hnn'ket   iire   includt*d   m    the  tiinis  of  tlje  plastor  bumlugo*     In 

conditions  as    connMumd  fracttire^   and   reHt»otions  ot'  joints  or 
i  two  or  three  of  llitvse  brackets  an*  neeesgary, 
LitiirM  SriJCATE  DREssjNGi^. — Hiis  is  another  form  4>f  tixed  dress- 
Mrhich  is  nuieh  lighter  tlian  the  pla^stcr-ot^ Paris.     The  author  lias 

it  with  .suecess  in  treating  ^pmins,  and  fracture  of  the  clavicle 
■^p  children  (Fig,  224),  The  |mrt  sliouhl  l>e  protec^te*!  by 
1^9  flannel,  and  over  this  gatizc  bandages  which  have  becu 
cd  ID  sodium  silicate  an-  applic<l.     Six   layers  of  bandage  wilt 

Fio.  224. 


Ijr  BiiflBce.  Silicate  dressing>s  require  iVnni  twelve  to  eighteen 
Bin  dry.  The  dressing  can  be  remove*!  by  a  cutting  instni- 
Bfter   it  has  been  softened  with  water,  but  is   better  removed 

5i£^. — A  sling  is  an  ajiplianee  by  mi^ansMf  which  the  extremity 
pimrted.  It  cnn  W  mnde  by  |mssing  a  4-incIi  nuislin  roller 
Igie  over  the  ba«^k  part  of  the  neck  and  under  the  wrist.  The 
Ige  ii*  then  cut  and  the  tw*>  ends  are  fastened  tcigether.  The 
lould  t)t*  l<tng  enough  to  allow  the  forearm  to  rest  a  little 
rie  umbilical  line.     The  triangidar  sling  is  ver)*  popidar,  as 
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it  afTordis  sup]x»rt  to  the*  ImDcl,  furcamiy  and  elbow.  This  filing  ain 
Ik'  JumU*  fn^tu  Ji  fM|Unn'  pitH*r  uf  niiisliti ;  hut  ii  lurgt*  bandkf  rchtrf 
folded  6o  SLs  to  lorni  u  th  roc-corn erinl  piece  makes  an  admirahle  sub-i 
fititute.  This  fohiinl  iuindkcndiicf  i**  [k«i^>HHl  under  tlie  fun^ann  ^ 
such  a  way  that  the  a|*ex  prefects  liehtii<l  the  elbow  ;  the  end  of  ihi 
ha.«r  next  to  the  IhmIv  ii*  then  carried  over  the  shonlder  of  the  m\\^ 
Hide,  and  tlie  otlier  end  is  carried  over  the  i^^houlder  of  the  aifwta 
#iidr.  The  en<Is  meet  hell i nd  f  he  neck  and  art*  there  tie<1.  Tiu' apd 
iH  htraitrhtened  «»nt  fr*»ni  U^hind  ihe  ell>ow  and  pinned  to  the  anleri<] 
))ortion  (Fi^,  225), 


The  outer  ^iirfaee  of  this  i 
U   there   until    it  is  tixed  I 


Trinrigu  In  ruling. 

General  Rules  for  Bandaging-.^Tlie  banda^?  h  held  in  sndl 
way  as  to  allow  the  end  to  hang  fn^v, 
is    placed   upon  the  extrx'Uiity  aotl   lu4< 
sev^cral   eireular  turns. 

A  haudagc  should  be  so  applied  that  it  will  cause  equal  prci^^ 
UjMiu  all  pnrti<His  of  the  extremity  covered  by  it»  and  the  pressure  ml 
not  be  suftieient  to  cause  pain,  swell intr.  <«r  numbness  In  liaud^ 
ing  an  extremity,  the  turns   near  the  liiHjer.-^  nud  tucs  should  b^ 
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trifle  tighter  than  the  turns  near  the  trunk,  A  tight  hantlage  should 
never  be  applie*J  to  the  lhijL;;li,  leg,  arm,  or  forearm  for  any  length  of 
time  without  inehuling  the  foot  or  the  hand.  In  applying  fixed 
dre^hiiigs,  Mt  arrange  them  that  tlie  vmh  of  t!ie  fingers  or  toes  ean  he 
initpi»et€'<l  in  onler  to  deterniine  the  Htate  of  eireiilation  in  the  j>art. 
If  fmni  thi*  shajK'  or  use  of  the  limb  tlio  bandage  tends  to  slip,  it  ean 
be  kept  in  place  by  adhesive  strips.  These  shonld  be  one  inch  wide, 
long  enough  t^  extend  several  inehes  above  and  Ijelow  the 
bfUldago  over  whieh  they  are  passed  in  the  long  axis  of  the  limb, 
ami  the  ends  c;tnek  to  the  skin. 

The  Names  of  Bandagres ;  the  Indications  for  Their  Use  and 
Their  Application, — Bandages  whieh  are  named  aceonlitjg  to  their 
m^itk*  of  applie^ition  are  eirenlar,  reeiirrent,  obli(pu\  spiral,  s[»ind 
re%'ersed,  single,  donbk%  aseemling  or  d(^seending  spiea.  ]iandages 
pfcirh  nn*  nannnl  at**^onling  to  their  shape  and  the  figure  they  resemble 
^rhen  applicxl  are  ganntlct  and  defni-ganntlet,  tht*  fignrc-ijf-right,  the 
a&ingle  and  eom|>o!md  T-banrlagt*,  the  fi)ur-taili'd  bandage,  the  many- 
tailiHl  bandage,  and  the  V-ban<hige  c>f  the  head.     Rindages  whieli  are 

Fic3.  226. 


The  f  IrruUr  hiiiidJIi^p. 


"-^•Ilcd  after  the  mi*n   who  originattd  the  maimer  in  whii'li  they  are 
a^iplied    are    Bartends,   Cfilksou's,    Borseh's  eye   haudage,   Velpeau's, 

II*c?«ndt*s,  and  S(-lvu's  tliund)  liundag*-.  Mayor,  of  Geneva,  showed 
ttuit  tt  8<pmri*  pieee  of  cloth  ean  hv  folded  in  sueh  a  maniK-r  that  it 
will  in  a  niiniU'r  of  instanees  answir  the  purpose  <jf  a  bandage.  This 
ii*  known  lu*  MayorV  handkenhief-dit^'ssing. 
The  (*lRrrr.AR  BAXUArJK. — This  bandage  eonsists  of  eirenlar 
lumn  applied  annmd  a  part.  They  noith<*r  aseend  nor  deseend,  but 
«W5h  tunj  envers  aeenrately  its  predeeesson  It  is  pmplr*yed  to  keep 
III  place  a  drt^:?ing  to  a  limited  ii*»rtion  of  the  head,  neek,  wrist,  or 
mkle.     Several  tight  turns  of  sueh  a  bandage  are  used  to  render  the 


did 
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vt*iii  {mimtnent  before  th<*  perfomianee  of  traru^fusion  or  venesection 

The  UKcmnENT  ban  page  h  a  very  Ui^eful  bandage,  and  when 
wt*U  applied  makcti  a  lu'nt  (lre.s.sing.  It  h  largely  employed  to  ntaiii 
dft^apings  to  the  baud  ami  fingers,  a.^  after  a  burn  involving  all  l!»e 
iingenf.  It  is  the  bandage  most  generally  emidoycd  to  hold  drcsi^ings 
on  the  head  afUT  irijnries  to  the  cninium  and  scalp.  When  fc 
Uindage  is  pn»iH^r!y  applied  to  a  stump  after  an  aniputatiou,  it  will 
rt'tain  the  dressings  and  ublit*  rati*  the  dtad  sjKice  between  the  flap* 
and  end  of  the  stump. 

Hfcunrnt    Ban^af/e  of   fhe    Hnmi   and   Fiftf/rnt.— The   hmd    ^ 

held  in  pronation  an*!  the  iDiiVi 
extremity  of  the  l>anclage  securiS 
by  three  circular  turns  around  t^ 
wrist  ;  the  reeurn*nt  turns  are  >Uirt^ 
on  the  dorsum  of  the  wrist  <Fig.  22"3 
the  iKindnge  ih  reverstnl  and  earn  ^ 
down  in  the  long  axis  of  the  bar^ 
passtnl  over  the  tips  of  the  tingei^,a  i 
carried  along  the  |>almar  surface  of  fc^ 
hnnd  to  the  under  snrfat*e  of  the  vr'C 
n|i|M>sitt*  to  whcii'  it  eonuneneed.  T" 
manipulatiou  is  etintinued  until  1 
fingers  and  hand  are  cover<*d.  ^ 
bandage  is  couipleted  hy  three  eirc*^ 
turns  anumd  the  wrist  or  a  tig"* 
i»f-eight  of  the  \m\m  and  wrist. 
lifrnnTnt  Bandage  of  it  SttanjK — This  should  be  applt(*d  \Vi<>l 
.single  roller,  two  and  a  half  irjchrs  iu  wixlth  and  seven  yard?^ 
length, et>mmeneing  with  tlirin*  (^ireuhrr  turns  a  few  inches  above 
cud  of  the  st»nnp;  when  tlie  third  turn  reaches  the  centre  of 
anterior  surface  iIr-  tliunil*  secures  the  Ixindage  while  it  is  rever^ 
and  carried  i>vcr  the  centre  of  the  end  of  the  stum])  to  a  jKiint  on  ^ 
posterior  surface  opjm^ite  to  where  the  nnTrse  was  started.  Its 
held  on  the  jjosterior  surface,  while  the  roller  h  carried  over  the  d 
to  tlic  anterior  surfnc<\  and  thes4'  turns  rcfieatc^l  until  the  end  I 
well  rM>vered.  Tliesc  recurrent  tunT^  are  M'cured  by  three  circui 
turns  around  the  stump,  after  wliich  a  spiral  i*v  spiml  revenged  bandi^ 
shotdd  ct>nipletc  the  dressing  liy  covering  the  stump  to  a  point  abal 
wluM'c  the  recurrent  turns  terminiitcd^and  should  end  by  three  cirO 
lar  turns  nrouud  the  part  at   this  point  (Fig.  228). 

After  this  baiulage  (kis  bei:u  applied,  if  there  is  a  tctulency  for  it, 
bewtue  disarrangcih  srvctid  Iu]ig  strips  of  adhesive  plaster  will  ivta 
it  nicely  in  place  if  they  be  sfuc  k  t(»  tlif^  skin  above  the  bandage^  a| 


Recurr.  nt  Imiulntft'     <  wrturton. » 
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fied  over  the  end  <»t'  tl^u  .s|om|i  :uul  ;ipj>lied  to  tlio  sikiii  above  tlie 
idage  an  tbe  imder  surface*. 


Fio,  2^. 


[\\v\  six 
iteeipiit. 


Flo.  229. 


liandaf/e  of  Head, — A    rolliT,  two  bu/firs  wiilo 
onp,   18  first  passed   twiw  {iliunt    thr    forduad    ami 

leii    the    middle   of    the    foreliead     is 

chcd  the  bandage  h  reversed  and  eurried 

sr   the  lop  of  the  head  to  the  mvipiit, 

I  there  secured  l>y  an  a^s^i.HtiUit.     It  is 

lin  reversic^l  imd  Immght   to  the  fore- 
id,  and  iioon,  eaih  turn  rovering  two 

rtii   of    the    preceding    one,    until    the 

m*  head  is  eovercd  ;  then   two  cireiilar 

ns    are     made    and    the    end     pinned 

g,  229)^ 

n  a  delirions  or  reetle^s   ])atient,  and 

yoimg  ehihlren,  this   hanthige   is  liable 

jeeome  displaced.     In  •^urli  patients  a 

M?  of  bandage  should   Im*  pinrn'il   to  the 

d  bandage  aljove  and  in    fmut  itf  the 

on  one  side,  eiirrie<l  under  the  ehiri  and    HiM'im  rtt  imuihm* ut  the  h.  h.i. 

ned   on    the  opj)Osite  side  at   a  eor re- 
nding fxiint.     Ailhesive  strips  stuck  to  the  skin  on  one  si<le  of 
iiee  below  the  bandage  and  passed  over  the  bandagt*  ami  stuck  tr> 
cither  side  of  tJie  face  will  also  hold  this  bandage  iu  |*lace  ;  and 

i  Jong  pitHx*  of  |ilaster  l>e  stuck  to  the  root  of  the  nose  arid  c^irried 

r  the  bandage  and  fa.-^tened  to  the  skin  on  tlu^  nai»e  of  the  neck,  it 

I  l^endi^r  it  much  mon*  secure. 

Tbe  ObliqI'R   B.\Nl>Af>E. — In  this  fonu  of  dressing  the  bandage 

wttf^l  bvsevi»nil  circular  turns  ;  it  is  then  etirried  up  the  extremity 

HUqae  ttims,  each  turn  being  made  about  an  inch  above  the  pre-* 


J 
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'^vdint^  •.<»e.  ll'tkrn  this  faftndaige  i>  fiDi-^bed  uiKiivi-ivd  s|)ace?  can  b 
-^♦-11  l«rtwrT-n  xLr  luni-.  Ii*  u**  i?  liniittnl  in  extent,  it  beinir  cliicfl 
of  «^rk'x^  in  b«4duig  in  pUce  drv>^ng<^  applied  to  bums  and  scale 

Fi<..  2». 


.  Thk  Si'Ikal  Banda*;!! — Thi>  l«anda<rf  is  employed  to  give  s 

,  jktt  and  r^-tain  drv?«»injri  on  a  |*»rtii»n  of  the  Uidy  which  does 

\:irv  miK-h  in  it-^i-inHimlV-n-nee.  In  this  Iianda^  the  tum^arecan 
ar«*uii<l  tin-  jttn  attt-r  thtr  initial  fXtn*mity  of  the  roller  ha?  b 
>#-tnrtil  by  -^-wral  cireiilar  tum-^.  As  the  liandage  is  applied  e 
turn  «iV«rlii-^  Mnf-thinl  of  thi*  prvixilinjr  turn. 

>y#//"'  ll'UttUttjf  »*f"  //♦«  fVifxf. — ^Thi>  bandage  is  useful  in  reta 
in;r  dn — in^  to  the  t-liest  and  giving  sup|ii»rt  in  cases  of  contus^ion 
ihi'  -*»ft  ii;irt-  on  thr  elK*st-\vall.  It  may  als<»be  used  as  a  tenipon 
dn-s-inir  in  fnn'tun*  of  thi*  rilis  or  sternum. 

To  apply  a  -piral  bamhige  to  the  chest  reijuires  a  muslin  bamla 
thn*«*  inrhr-  widt*  and  ten  yards  long.  The  iKindage  is  startwl 
thn-<'  circular  tnrn<  an.»uud  the  cht^t  over  the  last  ribs;  it  is  tl 
(•arrlMl  iipwanKrach  spiral  turn  overlying  one-thinl  of  the  preceil 
turn  niilil  tin-  Irvil  of  the  lower  jiart  of  the  axilla  is  reached, 
rolbr  i-  iIkii  <arrinl  inuKr  the  axilla  to  the  jX)st-axillarA-  line,  ]>ii: 
I  obliqiU'ly  upwanl   ovtr  the  opi)Osite  shoulder  and  dc»wn  the  frou 

\  the  rihst,  wh«rr  it  i<  pinn«Ml  or  seweil  to  the  spiral  turns   (Fig.  "2 

The  baii(la<r<'  can  1m*  strengthened  by  applying  adhesive  strips. 

SitirnI  Unmhuft'  of  fh*'  Fiiif/er. — This  bamlage  is  employed  to  1 
(ln*s<injrs  in  place  and  to  retain  a  splint  after  o|)enition,  fractures, 
(lislfK-ati* ms.  To  apply  this  dressing,  a  roller  l>andage  one  inch  ^ 
an<l<»n('an(l  a  half  yards  lon^  is  required.  Two  circular  turns  are  ta 
around  th<'  wrist ;  the  bandapr<»  i?*  then  carrie<l  obliquely  across 
dorsum  of  the  hand  and  aroun<l  the  base  of  the  finger  to  be  banda 
hy  sj)iral  turns  it  is  now  carrie<l  to  the  tip  of  the  finger,  a  circular  1 
is  then  made,  an<l  th(»  finger  is  covered  by  ascending  spiral  tii 
Tli(»  niller  is  then  carried  obliquely  across  the  dorsimi  to  the  w 
and  the  <lressing  is  finished  by  two  circular  turns  around  the  v 
(Fig.  2.*J2).  When  all  of  the  fingers  are  covered  by  a  methoil  sin 
to  the  above  the  bandage  is  known  as  the  "gauntlet." 

Spiml    of    all    the   FingciH,   or     the     Gauntlet     Bandage. — 
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putiftllet  bandage  is  of  service  in  ri^taioiiig  dre8i$ings  oti  an  injured 
sod,  and  m  §4>ineLimes  employcMl  to  prmhiw  compn'i^sion  in  hemor- 
g^  from  tlir-  jialmar  aivd.  To  ai>|>ly  it,  the  initial  extremity  of  a 
iadage  one  incli  wide  and  three  yiinh   long  is  ^secured  at  the  wrist 


Fto.  231. 


Fio.  232, 


ofUi«cliect    iWbaftoQ.) 


SplriU  b4iU(liM?e  of  th«  flngvr,  (  Wbartonj 


two  or  tliree  eircular  tunit^,     Tiie  niller  U  then  earrieil  t>hh(juely 

lii  the  doFrium   to  the  tlinnib^  ntid  sjiiral   turns  are  tjiken  around 

thumb  down  to  the  tip  ;  tlie  spiral   turns  are  then  continued  up 

?  thumh  until  the  metuc^arpd  phalangeal  artieuhition  is  reached, 

the  ndler  i-^  cjirrie^l  oljhunely  aeross  the  df^rsnin  an<l  a  eireuhir 

fc  taken  uiNjuud  the  wrist.     Each  Hnger  i^  eoviTed  in  the  smie 

loer,  and  the  dressing  is^  <H>mpleted  by  two  circnhir  turns  around 

\e  wrii?t  (Fijr-  2^i), 

thnni-f^untki    Uanfhf/*\ — This  is   a  i^piral  banda{j:e   of  the  |Kdni 

iIoi>nm  of  the  hand,  and   ha.s  a  limited  use,  being  emplnyed  to 

lid   light  dren-ing^  to  the  dorsal  or  palmar  snrfiiee  of  the   hand. 

)iiUl  nt»t  be  applied  tightly,  as  the  pressure  at  the  ba?*e  of  the 

will  cause  the  iingerrs  to  swell  and  much  discouifort  may  he 

leneiHl. 

The  demi-guuntlet  may  be  applied  so  as  to  leave  either  the  palm 
ilorntim  of  the  hand  nneovennl.  If  the  palm  is  to  be  covered, 
\:  liand  i^  held  in  supination  during  tlie  appliciition  of  tlje  bandage  ; 
t  if  the  dorsum,  the  bandage*  should  be  applied  while  the  hand  is 
pronatjoti.  To  apply  the  demi-g:iuntlet,  the  free  extremity  of  a 
ulagp  one  inch  wide  and  four  yanls  long  is  fixinl  by  two  circular 
OH  around  the  wrist ;  the  roller  is  then  carried  around  the  base 
ibe  thumb  and  passed  obliquely  across  the  dt»n^um  of  the  hand  to 


aao 
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thi^  iteffttng-pofait ;  s  rirenbr  tiim  is  then  token  around  tk  ^ 
mni  mck  finger  in  litAled  ia  the  mme  tnaoner,  the  dressing  ti 
ffijAaai  bjr  iwo  dreubr  tame  aroaod  the  wrist  (Fig.  234). 


Flo.  £32. 


Flu.  234. 


•         } 


f  f«ttiiii«t  teQilAfv.    *  Wharton  \ 


itruki  (;iiimiii*£l«fi4«^.    fWli«rtoD) 


Spiral  Raxrmd  Randarff. — When  a  portiim  of  thf?  twdv,  6 
in  tslmpe  and  varyiog  jkrixaily  in  i.'ircunifereiice,  h  to  be  haodag 
hmdligr  will  take  the  phicc  of  the  spiral  reversed,  a^  the  revpij 
eorreet  the  int^jiiality  which  exists  in  a  spinil  bandage  whenuppl 
fltidl  a  part.  This  liandage  i:*  a  spiral  bandage  with  reversc<1  ti| 
the  bandage  ascends.  It  is  extremely  ui^eftil  for  retaining  dA 
to  and  making  equal  pre^^iire  ujum  tlie  extremities.  The  n^f 
made  in  the  Inlluwing  manner :  after  the  free  extremity  I 
roller  lias  been  fixed  by  two  eireular  turu^  the  hamlnge  in  can 
the  limb  obliquely  ;  the  i«ni^eon*s  ]v(t  thninb  i*?  then  placed 
on  the  part  of  the  btin<Iage  which  has  l>een  Ciirried  obliquely  il 
(Fig.  235).  The  poller,  which  is  in  the  surgeon's  right  U 
unrolhHi  until  there  are  *ix  inches  of  free  bandage  Ix^tween  thl 
and  the  left  thumb.  The  hand  holding  the  bandage  is  prona^ 
the  Iwindage  carried  transversely  tinder  the  limb ;  flight  traiC 
made,  which  brings  the  reverse  into  place.  All  the  rever^gj 
be  in  a  line,  but  should  not  overlie  large  bony  pruminences.    I 

Spirai  Rerertfed  Bandage  of  the  Upper  Extremity, — This  1^ 
k  employed  to  retain  dres^sings  on  the  forearm  and  arm,  and 
one  generally  Ui>ed  to  hold  ^pliut8  in  place  in  the  trejitnient 
ures  and  tlisloeations  involving  the  bones  of  the  forearm  ai 
A  roller  two  and  a  half  inches  in  width  and  seven  yards  in 
is  employed  for  this  bandage.     The  bandage  is  applied  as 
the  arm  and  forearm  are  held  away  from  the  body,  ubsorbeni 
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r  introduced  between  the  fingers,  and  the  forearm  i?  pranated  or  supi- 

aceardiiig  to  the  iiidiealions,     Tlie  fi*ee  extremity  ut*  the  roller 

fixed  above  the  wrist  by  two  circular  turns;  it  is  then  carried 

\  the  hand,  and  oi>|K)site  the  ^eeontl  jnint  of  tlie  fingers  a  circular 

tam   is  made  around  all  the  fingers.     The  hand  is  then  covered  by 

Ftci.  231 


^^ 


ling  spiral  or  spiral  reversed  turns  until  vUv  thumb  h  reaehe<l ; 

a  few  figiire-of-cight  turns  are  made  around  the  base  of  tlie 
tbanib  and  the  wrist.  The  Imndage  is  then  taken  up  the  forearm  by 
•sptml  reverse*!  turns,  the  elbow  is  covered  in  by  a  fiijure-of- eight, 
lad  the  arm  is  covered  by  a  spiral  or  spiral  reverscKb  The  dressing 
i«  cofDjjIcted  by  two  circular  turns,  or,  if  advisable,  by  a  spica  of  the 
ibonkler  (Fig.  236). 

Fio,  236, 


ti  ikuiuiiLui  wi   xhv  u{>|ier  vxlremity.    (Whttrtnu 


'    !^^ *vi>tty/  Jian<hifjt  M/  ike  Lower  Exfremtif. — Tlu.^  bandage 

1*  the  lower  extremity  to  secure  splints  in  the  treatment 

^f  fpmiiiT*,  fractures,  and  dislocations.      It  is  alsci  rtujihiyed  Ut  hold 

;i  place,  to  make  pressure,  and  to  give  support.     To  apply 

/•\  the  leg  should  be  extended  and  suj>p«uHed  by  an  assi^l- 

VOU  UI--21 
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ant.  The  initial  extremity  of  a  roller  bandage  two  and  a  half  iocbd 
wide  ami  se%*eu  yards  lung  is  placed  ujion  the  anterior  surface  of  tl« 
lejr  jufit  above  the  ankle,  and  two  circular  turns  taken  anjundlhl 
leg  at  this  point.  The  bandai^e  \s  tlien  [ia.S!*ed  obliquely  over  tlK 
don^tum  of  the  ftx>t  and  a  circular  turn  is  taken  around  the  foot  ovi 
the  uK'tatar-iophalangf^iI  joinL*  ;  the  foot  i^  then  bandaged  by  sevffl 
tipiral  revtTH^iJ  lunv-?^,  and  three  figure-of-eighi  turns  are  a|ipliiHlabo! 

Fio.  287. 


lilitmi  TvverKil  tuiiitliiin'  ui  Uic  hmer  exircinitjr.    vWimrtuii  i 

the  ankle  and  the*  instep;  a  ein:'ular  turn  U  taken  above  the  malla 
and  tlie  bandage  is  carried  up  the  leg  by  spiral  reversed  turns, 
the  limb  is  to  be  kept  in  the  extended  position,  the  knee  eani 
eovered  by  spinil  reversed  turns;  but  if  it  is  to  be  flexed,  i% 
figure-of-eight  turn^  should  Ik^  applied.  In  either  case,  after  | 
knee  has  lieen  covered  the  spiral  reversed  turns  are  continued  up 
thigh,  and  the  dressing  is  tini§hed  by  several  circnlar  turns  or  ll 
spica  of  the  groin  iFig.  237),  J 


Fig.  2SS. 


Flo.  239. 


Barton's  lianditfft-.    (Wlmrton.) 


Barton *s  t>iin(liii;r\  fti owing  croitsffi^of  tu 


Barton's  J^ANnAOR,— This  bandage  is  a  figure-* »f-eight  of  | 
jaw  and  occiput, '*^*^'^^'^^ ting  with  circular  turns  about  the  ch in  4 


J 
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IS  applie<l  as  ibllows  ;  tho  end  uf  a  roller  bandage  two 
'\\L*s  w'ule  nriil  five  yanls  long  U  hvUl  Imrk  of  the  left  ear;  the 
lUer  is  then  pttsseil  around  the  occiput  haek  of  lite  riixht  ear  to  the 
rU'x  ;  then  in  front  of  the  left  ear,  umlvv  the  y,n\\  in  front  nC  the 
it  eur,  over  the  vertex  to  the  starting-point;  then  a  circular  turn 
tnade  arutitid  the  chin  ami  heluw  the  esif!?,  and  these  turns  are 
itwl  nuti!  completed.  Pins  are  Hien  [ilaeinl  at  the  ends  and 
itsof  cni^ing  (Figs.  23H  nnd  231>).  Tlii>  haudage  nu\y  be  modified 
ifi^  one  or  two  turns  about  the  fr»relK?a*I  (figure-of-eight  of  the 
and  forehead),  which  will  give  mnrU  greater  secnrity  to  the 
rtrical  turn??  tFig.  240),  The  chief  indications  f*tr  this  bandage  are 
fctnrui  or  diglocationi*  of  the  jaw  and  injuries  to  the  chin. 


Pii;  2m 


Flo.  241. 


— 1 


t  BvtodV  twndiicv.    (WhArton) 


GihAon  ^  \m 


Wlittfiiin.) 


dittsfJK'ft  Bandauk. — For  this,  a  circular  of  the  vertex  and  chin, 

cfHTiptit  and  forcheati,  and  the  oc!ciput  and  cbin»  a  roller  bandage 

^Muches  wide  and  six  yards   long  is  used.      Ki*ginning  at  tlie  top, 

^B  turn«»  of  the  l>andiige  are  made  arnnn<l   th<*  jaw  and  vertex; 

«i  above  the  ejir  <m  tlie  thiixl  turn,  three  turns  are  run  al>out  the 

«    '         1  then  it  is  nirrii'd  t»»  thr  nape  <»f  the  neck  and  three  turns 

t*  iud  the  chin  ami  t><n*ipnt   h^low  tlie  ears  ;  finally,  the  end  is 

i  firoiD  the  middle  of  the  neck  over  the  oci»iput  and  vertex  to  the 

trt?  of  the  fort'head,  and  tlnTi*  firndy  pinufHl.      It  is  also  seeureil  at 

|¥>int!4  of  crossing  of  tfit-  turns  (Fig,  2M  ?.     Its  indicatir>ns  are  the 

tht  110  th(N>e  of  Bartoft's. 

CRfiK*4Kii  riu  Obi.iqfe  Hanhagk  of  Titt-:  Axta.E  of  thf  Jaw* 
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secured  by  two  turns  around  the  head  above  llje  ears  j  the  roller  k 
then  cs*rritMl  artmnd  the   oc^riput,  un<ler  tfie  ear  «»f  the  ^mud  Mv 

and  umler  ihe  jaw;  j^uffieieut  turu^  uriniuw 

maile  around  the  h(*ad,  in  front  of  the  par 

|^{fji^^^  on  tlie  injurcH:!  bide  and  behind  tin  ear  oF 

I  ^k         thf  sonnd  f^ide,  to  cover  in  the  affecttJ  am, 

^^       riU'U  turn  over  this  areii  ,«?.lijj:htly  o\ Trlti[t|>ing 

I  ^       t [if  [» receding  one.     It  5 6  eomp)^ U**!  bv  Im^ 

in^   reverse<l  at  a  piinr  on  a  level  witlt  ibt' 

viiv  auil  [las'^ed  about  tJie  head  several  \m^ 

it>  at  tir:?t  and  ^iMirt*ly  |iinned.     It  vi  ustJ 

for  imcturcs  at  the  angle  of  the  jaw  luwl  to 

inaiiitain  iliv.s.sings  in  place  on  thelHiid,ii"d 

is?  one  of  the  Juo»t  satisfactory  of  all  head- 

bandages  (Fig*  242). 

RoRS(  h'h    Eye-bakdage.^ — This  \t*'1 
useful    dressing    is    applied    sis    follo\v^;    ^. 
i<tri|j  of  bandage  is  fir^^t  placed  over  the  top  of  the  heaJ,  mie  ei^^. 
hanging  over  the  sound  eye  and  the  other  over  the  back  of  the  hea^^. 
circular  turns  are  then  made  over  both  eye.s  the  end  pinned,  ai^^    J 

Fra.  243.  Flo,  244. 


FV^ 


the  Jnir. 


(Wbartuti.) 


A  jifiHcaUnn  of  Borsch's  eye-bandngc,    (\^liiirton,/ 


the  ends  id'  the  strip  then  lifted  and  pinned  over  the  head,  w*liich 
leaves  the  sound  eye  uncovered  (Figs.  243  and  244). 

Crossed  Bandage  of  Both  Eyes. — TluV  is  a  figure-of-eight  of 
both  eyes,  and  is  tluis  applied:  a  roller  two  inches  wide  and  six 
yards  long  is  first  passed  a  conj>le  of  times  aliout  the  forehead  ;  then 
it  is  carried  dovvnwanl  over  tlie  one  eye,  under  the  correspond ing  ear, 
around  the  head,  al>ove  the  otiier  ear,  across  the  forehead,  tu  the 
o<'cipnt,  then  under  the  ear  and  upward  across  the  uncovered  eye. 
These  ttirns  arc  repeated  until  fin  is!  red  and  the  ends  secured  by  a 
pin  (Fig.  245). 
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VklI'EAU^s  Bandage. — This  is  applied  ta  the  arm  ami  shoulder, 
with  ihtf  arm  in  Vt'Ij>o:iu's  pinsitinn,  iiinl  is  chii^fly  used  in  fnictureij 
iif  the  clavicle.  The  nirthiwl  i.-^  a:-*  foniiwsi :  will*  the  skin  and  fingers 
pfotected  hv  cotton,  tlio  imnd  of  the  injured  side  i.s  placed,  thnnib 
up,  against  ihe  i^honlder  of  the  souikI  side.  The  end  of  a  roller  two 
and  one-half  inches  wide  and  ten  yards  long  being  liekl  back  of  the 


Fio,  245. 


Fjo, 246. 


i^T-l 


tt\mm  <t  t«n(lasi*  <»f  UttlU  «;yeA.    iWhitrtoii,) 


fnitniiipv     I  Wluird'Ji, 


axilla  of  the  sound  hide,  the  roller  i^  passetl  across  the  hack,  over  the 
injuretl  j^houlder,  down  over  the  arm  to  tlie  hack  of  the  ellKiw,  nnder- 
ilh  the  forearm,  ur ross  the  ehest,  and  throiinrh  the  axilla  to  the  point 
rbegiuning.  A  circular  turn  i^.  now^  made  about  the  arm  and  chest, 
and  the!4C  two  rejwatefl  alternately  until  completed.  It  may  be 
rvnderMl  much  more  :secnre  hv  the  at»idiration  of  adhesive  strips 
(Tig.  24ti). 

DE3«Ari/r*H  Bandacje, — This  bandage  is  emphjyed  in  the  treat- 
ment of  fracture  of  the  clavicle.  The  Desault  dressing  retpiires  a 
we<lge-shnpeti  jwid  and  thri-e  roller  bandages  ;  each  ban^lage  should  be 
two  and  a  half  inches  wide  and  seven  yards  long.  The  wedge-shajH-d 
y  phic^nl  in  the*  axilla  with  the  base  upwanl,  and  set'ured  l>y  the 
roller  of  Desaidt*s  bandage  afqjlied  in  the  following  manner  :  the 
free  extremity  of  the  ndler  is  plai*cd  uptm  ihc  pad  and  fixe*!  by  two 
or  lliree  rirenlur  turns  around  the  chest  and  the  pad  ;  tlie  roller  is 
then  carri«-*<l  oblicpiely  across  the  front  of  the  chest  to  the  sound 
f4K>itldt-r^  then  under  the  axilla,  |ias.sed  over  the  shciulder  and  carried 
iod  the  chest  to  pass  over  the  pad  ;  the  bandage  is  tlien  t^arried 
tqttely  ihiwnward  to  the  lower  jtortion  of  the  chest,  and  by  sj)ind 
tanw  lije  liandage  h  carried  up  the  chest  until  the  base  of  the  fmd 
^CO%*enNl  (Fig,  247).  Tlie  secHUid  roller  of  the  Desanlt  binds  the 
to  tiit?  side  over  the  pad  and  corrects  the  inward  deformity  of  a 
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fractured  clavicle.     It  eoiiflbts  of  a  namlier  of  circular  turns  mM 
the  chest,  including  Uie  arm*    These  turns  extend  from  the  beadi 

Tin.  247. 


Kiret  fitllirof  l>i'«uuil  !■  IjhihIm;:!       (\\tnr1nn 


the  humeruH  to  tiie  ellx)W,  and  cacli  turn  nverlups  one-half  I 
pivi'inlinp  turn.  Tli**  up]K^r  turns  are  applii'd  very  liy^htly.  \ 
descend  the  lensidii  on  (iich  turn  is  incroas«_Ml  ( Fie.  248).     TU^ 


Fro,  248. 


St'ctiTitl  riilk'r  of  lA'wiuU'fl  biinilftge.    iWluirrnn.) 


roller  (if  DeMitilt  rurrerts  the  dnvvinvard  and  forwai*d  di^plai 
of  the  fractured  elaviclu.  The  bandajtre  stiirts  in  ihe  axilla  of  the 
f^ide  aiiteriin'ly,  passes  to  the  top  of  tlie  shoulder  of  the  lujure 
down  the  back  uf  tlie  arm  of  the  injuivd  side  to  the  elbow,  an 
to  the  point  of  origin*  The  roller  is  then  earried  baekwan]  obi 
over  the  liaek  of  the  ehest  to  tlie  shoulder  of  tlie  injured  Htlj 
dueted  duwu  the  trout  uf  the  anu  of  the  injured  side  to  tlie] 
and  from  i\\\>  point  it  is  tarried  across  the  back  to  the  pi>int  of « 
These  turus  are  rejjeate^l  until  three  set.s  of  turns  have  been  a] 
The  f<»rearni  is  tiien  supportefl  in  a  sliu*^  (Fii,^  249),  | 

The  Spica  Bandage, — The  spieu  bandage  is  practicallvc  ^ 
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oAeije^iit ;  eaoh  turn  overlaps  the  previous  one  in  sueli  a  way  as  tu 
i-<!i^fiible  a  ^pien.  If  the  tiu'iii?  overlap  eiirh  other  from  below 
upwsuxl  or  fn>m  above  downward,  it  is  known  as  an  ascending  or 


Flu.  249. 


Third  ruUcr  of  [)«&uuU'»  bandngc.    i  WImrton.) 

tlesc^nding  8[>iea;  and  aceorcling-  as  tlie  turns  eross  in  front,  behind, 
'  At  the  side,  the  Imudagi^  is  named  an  anterior,  p«»steTior,  or  lateral 

The  Uindsige  may  Ik?  applitKl  i^o  ai.  to  form  a  single  spica  ;  but 
iwlieo  the  c^orre-sponding  joint  on  tl»e  trpposile  sitle  i*!*  the  bixly  is  at 
lJi€?  «afiie  time  ci>veretl  in  by  a  ^pii-a  the  dressing  is  eidled  a  double 
spicfi.  The  ftpiea  liantlagc  is  very  serviceable  in  giving  sn|)iwjrt,  in 
making  r«^mpri*>i>ton,  in  rutaining  splints,  and  holding  in  plaec  dress- 
it)g8«  appliinl  to  a  |iart  whieli  is  irregular  in  ontline,  sneh  as  the 
fthaulder,  hip,  thtunb^  and  ankle* 

SjHca  BtindtKje  of  thv  Thnmb, — For  tliis  bantlage  a  roller  one 
inch  wide  and  three  yar*ls  long  is  nMtL  Tlie  true  extremity  of  tlie 
Hartdai^  i:*  secure*!  at  the  wrist  by  two  eireidar  turns  ;  the  bandage  is 
then  cairried  to  the  tip  of  the  thnmb  by  spind  tnrns  ;  it  is  then  ear- 
ricJ  oldiijuety  upward  over  (he  *h>rsal  surfaee  of  the  thumb  and 
ftn>und  the  wrii»t,  A  f^erie-s  of  aset^nding  figure-of-cMglit  turns  is 
How  niadi*  IwlwiH^n  the  thumb  and  wrist,  eaeh  hirn  overlapping  the 
{irevioas  turn  two*thinl*  as  it  aseen<l.s,  and  eaeli  ligure-of-t'ight  turn 
^Itemntiiig  with  a  circnhir  turn  around  the  wrmt.  The  figun^-of- 
eiglit  Itims  of  the  thmni)  and  wrist  and  the  einndar  of  tlie  wrist  are 
l^fiifati'd  until  the  thumb  is  covered.  The  dressing  is  innipieted  by 
a  dn^ular  turn  atiout  the  wrist  (Fig.  250)» 

Spica  Bamlage  of  the  Shoublet, — T<»  apply  this  bandagi*  to  the  right 
ibofililrr,  llie  initial  extremity  of  a  rrdler  two  and  a  half  inehes  wide 
tnd  i*even  yarda  long  is  plae<'il  rjpnu  the  lower  part  of  the  npjx?r 
Uiird  of  thi?  ami,  and  fixed  by  tvv«i  or  i\\n^  t  ircular  turns  alKUit  tlje 
irm  fnnu  within  untwaril.     Tin*  bandage  is  then  <*Jirried  over  the 
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Fio.  251. 


itijnr<Ml  >lK»iil<ler  across  tiio  nntrrinr  surface  of  tlii;  clicst  tl)  rough  the 
axilla  of  xhv  souikI  AA^.  From  this  point  it  is  pasj^ed  obliquely 
u|>\vard  over  tlio  hack,  l>rought  over  the  injured  shouhler^  and 
passed  around  tlir  arm  at  the 
}H»int  where  I  he  bandage  eoni- 
nieuced.  Successive  and  a<l vane- 
ins:  turns  sliouhl  now  be  matle^ 
eaeh    turn  uverlap|»ing  the  pre- 

FiG.  250. 
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Fptdn  tjiindiige  of  the  Uniiub.    i  Wharton.) 


Spica  bnnrlAgc  of  the  shoulder. 


vioiis  turn  about  two-thirdt?,  until  the  ^.lumlder  is  well  covered  (Fig. 
2511  Wlien  the  bandage  is  earrted  under  the  axilla  of  the  s^ound 
side  eueh  turn  shniild  exactly  overlie  the  jtrt^eedlng  turiK  The  hand- 
age  t^hould  be  so  applied  that  the  spiea  turns  ocru|)y  the  meditut  line 
on  the  outer  side  of  the  shoulder. 

A  layer  of  ahsorljent  eotton  interjioscd  helween  the  bandage  and 
the  skin  in  the  arin[>its  will  prevent  thelmndage  excoriatiug  the  skin. 

Disarrangement  of  the  bandage  may  be  (vreventcd  by  ]>assing  long, 
narrow  strips  uf  adhesive  plaster  uver  it,  and  fasicning  the  ends  of 
the  plaster  to  the  skin  above  and  bt^law  the  bandage. 

When  this  bandage  is  to  he  applied  to  the  left  slionlder,  the 
free  end  is  setMire^l  Xi\  the  upper  arm ,  the  roller  is  then  earried  over 
the  injurtnl  shcjulder,  i^ssed  oblitpiely  downwanl  through  the  axilla 
of  the  sound  side,  and  tlieu  acrt*ss  tlie  ehest  fo  the  jioint  of  starting, 
SiTocessive  and  advant;ing  turns  are  tlien  made. 

The  spiea  bandage  nf  tlie  shoulder  is  sometimes  employed  to 
terminate  a  spiral  reversed  bandage  of  tlie  upper  extremity  ;  it  is 
also  used  ttj  eurre(*t  deformities  about  the  acromial  end  of  the 
clavicle;  it  is  largely  employed  to  retain  the  --houlder-fnip  usch]  in 
the  treatment  of  fmetures  about  the  shoulder,  and  di*essings  ean  be 
easily  kept  in  place  by  its  use. 


BAyDAGLW, 


329 


Sbiffle  Spica  Bandage  of  thv  Groin, — Take  ii  rullor  Ijaatkgo  two 
atKl  a  half  inchf*s  in  widtli  mul  seven  yards  in  lun^rtli  ;  start  it  by 
two  eircular  turns  aroLyul  thi'  iip|wT  part  of  tljc*  tliigli  ;  carry  tltn 
baiulage  olilujiii'ly  upward  across  tlie  lower  part  uf  tlie  abdoniun  and 
above  the  anterior  sii|)i'ritir  spine  of  the  ilium  of  the  sound  mh ;  then 
eany  the  bandage  obliipiely  thivvuward  aeross  the  back,  to  Ix^Iow 
the  anterior  superior  spine  of  the  iajureci  side  ;  bring  it  over  the 
anterior  surface  of  the  groin,  then  around  the  inner,  nnder»  aucl 
fiitUT  sides  of  rho  thi^b  to  the  stadiui:-pt»int.  A  series  of  turns  is 
now  taken  similar  to  tl*e  ones  just  describe*!,  each  torn  aseeudiuj»; 
anti  covering  in  twolhirds  of  the  previonB  turn.  It  will  take  eiglit 
or  l^n  such  turns  to  eoniph'te  the  dressing.  C'are  sboulil  be  taken  tr> 
have  the  bandage  eaeh  tinit*  cross  a*  nearly  as  {>oftsible  in  tlic  nicdian 
line  (Fig.  252). 


Fjo.  252. 
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Double  !Fpic(i  iMndngc  of  ib^  E^^lns. 
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IktuUe  tSpica  Bamlatjc  of  the  Grohw. — Tliis  dresi^ing  will  reiiuiiv 
two  roller  Ijandage**,  each  two  ami  a  half  inches  in  width  tmd  niiie 
jranls  in  length.  Take  the  initial  end  of  on*-  of  iljc  roller  bandages 
and  secure  it  to  the  alxlomen  by  three  <nrcular  turns  just  above 
the  mnterifir  supi'ri(»r  spines  of  the  ilium  ;  tlien  carry  tlie  l>andagc 
froim  the  ereat  of  the  right  ilii»ni  oblifpicly  downwani  and  forward 
nen^m  the  lower  jiflrt  of  the  alxlomen  muX  around  tlie  outer  surface 
of  the  thigh  ;  nevt  pass  it  under  the  thigfi  :iud  npward,  between  the 
aemCMUt  and  the  thigh,  then  obliijuely  upward  across  the  previous 
tana  in  the  mcHiian  line.  Now  carry  it  around  the  ah<h>mcn,  down 
arcr  the  front  of  the  groin  and  up  over  the  fnmt  of  the  left  groin 
around  the  al>dornen.  These  turns  are  continued,  eacli  turn  over- 
lying  two-thirtl*i  of  the  pn^viouj^  turn  (Fig.  253). 


The  FiiirRE-oF-KJOHT  Bandage.— The  figure-of-eight  band; 
h  employnl  ki  retuiii  <l^e^i^tllg§  and  give  suppirL     It  Is  alsn  largel; 
emj»U»yed  to  bandage  tlie  neck  and  the  axiUje  and  the  occiput  an 

Ftgure^nf'eifjhi  Bnmiage  nf  the  Elbow. — To  apply  the  figure-of^H 
eight  bandage  to  the  elbow,  the  extremity  Bhould  be  flexed  and  sup-^ 
fMHli^d.     The  Irue  ex  I  mm  Sly  of  a  roller  bumlage^two  iuchi*t>  wide  fin<l 
four  yards  long,  is  fixed  to  the  up{>er  jrart  of  the  forearm  by  two 
cireular  turns.     The  bandage  is  then  carried  oldii|nely  upward  iiver 
the  anterior  surfuee  of  the  joint  to  a  [K>int  a  little  Induw  the   middle 
of  the  arm,  where  a  ciri'ular  turn  is  made.     The  bandage  is  thei 
carried  obliquely  downward  to  lielow  the  elbow  and  passed  about  i 
forearm    by  a  circular  turn.     The  route  Wing  thus  laid  out,  thea 
turns  are  repeated,  the  turns  from   the  forearm  ascending  and   iho?; 
from   the  arm  descending,  and  each  turn  crossing  the  front  of  the 
elbow  until  tlie  ellmw  is  corupletcly  covered  ;  the    dressing    termi- 
nates with  a  circular  turn  around  the  elbow-joint  (Fig.  254). 

Fii..  254. 
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Figure-of-eight  handiigc  of  llic  clboif ,    (Whiirioii.) 


Fif/itre-fif-eifjht  Bandage  of  fbf  X*vJ:  and  Axilla, — This  bandage  ifl 
employed    to    retain   dressings  to   tlie  ba.«e  of  the  neek,  top  of  tli 
shfvulder,  and   the   Mxilla.     To  apply  the   figiire-of-eight    to  the  ncn*] 
and  the  axillijthe  free  extremity  uf  a  roller  !)MHthig(%  two  inehes  widd 
and  fi%'e  yards  long,  is  plac*etl  no  the  siile  of  tlie  neck  and  retained  by 
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Bandaging, 
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two  droular  turns  tnken  from  left  to  right  arom»tl  the  neck.  Tlie 
bandage  is  then  carried  ucross  the  root  of  the  neck,  over  the  shoulder 
to  the  posterior  axillary  fold,  thninji^h  ihe 

jixilb   to  the  anterior  axillarv   fold,  and 

over  the  front  of  tlie  shoulder  across  llie 

faase  uf  the  neck  ami  hack  to  the  .starting- 
point.      A  serieT5  of  ^uch  turns  j?hotdd  be 

raiide  until  the  shonhier  U  covered,  each 

earn  overlappinj»  two-third*^  of  the  previ- 

m^MH  one*     The  dres^^ing  terminates  with  a 

<?freular  turn  around   the  neck.     If  this 

fcandage  ^  to  Ik*  a|i|»lie<l  to  the  neck   and 

Bi?ft  axilla,  the  bandage  h  started  by  two 

«rciilar    turns    around    the    ne<*k    takt^n 

Tmm  right  to  left.     It  h  then  applied  similarly  to  the  figure-of-eight 

^oT  the  neck  and  right  axilla  (Fig.  *255). 

Afiitrlar  Fifjure-of-ehfhi    {hindmje  of  (he  Chesi. — This  bandage  k 

employed  to  retain  dre.s.*iings  ypmi  the  anterior  part  of  the  chest.     It 

is  sometiniet*  ust^ful  in  Ci»rreeting  certain  deformities  and  in  the  treat- 
ment of  fractures  and  dislw^itions  about  the  acromial  end  of  the 
clavicle.  To  ap[»ly  this  bandage,  tlie  frt*e  extiTtnity  of  a  p*»!l(*r 
liandage,  two  and  a  half  inches  wiik^  and  seven  yards  in  length  is 
])l4ice4l  in  the  axilla  f>f  one  side  and  sreured  by  two  circular  turnip 
around  the  che»t.     The  n>Iler  i.*  then  iiaj*ised  through  tlie  axilla  and 


Figure  (  Ti  ii^Jit  l«uri«liif;c  (T  tlie 
1  kix  k  and  AX ilU.    t  W li&rtuiL ) 
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Anterior  rtgtjteofH^-lijht  t»iin'1 


0%'er  the  shoulder  of  the  same  s^ide  ;  it  is  thru  carried  across  the  upper 
(lort  of  the  Memum  to  the  anterior  axilLiry  fold  of  the  opfKisite  side, 
and  from  this  |K»int  through  the  axilla,  over  the  yhuuld<»r,  and  acroas 
tlie  anterior  part  of  the  chest  to  the  starting-point.  The^e  turns 
Miuld  be  n*i>eatiMl.  a^*ending  fnim  the  shoulder  towanl  the  nec^k, 
eh  tarn  overlapping  Uiree-fonrthi?  of  the  previous  turn  (Fig.  256). 
Pasirmtr  Fifjare-oJ-aiyhi  Bamkiffc  of  fht  CheHt, — This  bandage  is 


employed  to  hold  in  place  dr^.^sing^  applied  to  the  upper  part  of  the 
back.  It  5s  gometimos  iu*f»ful  in  the  treatment  of  fracture  of  the 
clavicle*  The  application  nf  thi^  bandage  rcqinre.s  a  roller  bandage 
two  an<l  a  lialf  inches  in  width  and  Keven  yards  in  length*  The  free 
end  of  the  n:)ller  is  placed  on  the  top  of  the  shoulder  of  one  ^ide; 
it  k  then  carried  obliquely  dow^nward  across  the  back  to  the  axilla 
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Fost«;Tir»r  Hguru  of  v\uhl  ttftiulnge  of  the  chett.    <\V!Kirton/| 


of  tin  opposite  eidi* ;  it  is  tUvn  [nissed  through  the  axilla  and  carried 
over  tiie  shnultlcrs»  (*blifjiiclv  acrtiss   (he  back  to  where   it   started., 
Tlu'se  turns  arc  reprntcd  suven  or  eight  tinjcis,  being  direct^cd  fronij 
slifHilder  to  axilla  (Fig.  207 )♦  I 

Ftf/HiT-of-eiffltt  Ufuitht*jr  of  ihf  /u^rr,— This  bandage  is  emplovedJ 
to  retain  dressings  to  the  knee  and  to  give  support.     When  a  spL 
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reversed   bandage   is   lictng  ajipliecl  to  the  leg  and  thigh,  and  it  t« 
advisable  tu  liave  tlie  piUient  cxtentl  and  Hex  his  leg.  the  knee  should^— 
be  covere<l  with  the  figurenjf-eiglit  bandage.     To  afiply  the  ligiire-of^H 
eiglit   to  tiie  knop,  tlie  free  end  of  a  roller  bandairc  two  and  a  half 
inches  in  width  and  five  yards  in  length  is  securtHl  to  tin*  upper  part 
of  the  low^er  third  of  the  thigh  by  two  or  three  circular  turns.     The 


Jage  is  then  brought  down  over  the  outer  condyle  of  the  femur 
across  the  lower  |mrt  of  tlie  imijiI ileal  space ;  a  circular  turn  is 
then  taki*ii  around  the  upper  pari  uf  the  leg  below  the  lieiid  of  the 
ibiila,  and  the  roller  earried  oljliipicly  upward  across  llie  inner  con- 
^lyle  over  the  previcjus  turn  and  arcjund  the  lower  part  of  ihe  thigh, 
The?*?  turns  are  re)H.'ated,  a>eendiu^  toward  the  knee  from  the  leg, 
xind  dessccnding  towai*d  the  kuw  troni  the  thigh,  and  terminated  by 
^jae  or  two  cirevdar  turns  over  the  patella  (Fig,  258). 

Bandage  of  F(Mrr  Cuverinu  the  Heel — The  end  of  a  roller 
-Cwo  inches  wide  and  seven  yards  long  is  secured  above  the  ankle  by 
^:wo  circular  turn.s  ;  tlic  roller  is  then  passtKl  obliijuely  over  the  foot 
to  the  nietatarso-phalangeal  articulation,  and  after  a  circular  turn 
ftbout  this  part  is  carried  up  the  foot  hy  sjiiral  or  spiml  reversed 
:-unis  until  the  ankle-joint  in  reachiHl,  when  a  eirenlar  turn  is  uiade 


Fjo.  25^, 


Fio,  260, 


littntW-t  vf  f*j*A  cQrtjing  th^  bed,  Banange  of  foot  nol  coTering  the  hteh 

(Whiitoii.) 

iboQt  this  fiarl  and  the  heel.  It  is  then  passed  over  the  Axjt,  beneath 
iniJtep,  around  (he  heeb  and  to  the  other  side  of  the  foot ;  thence 
^Civer  the  foot,  lM»nealh  the  instep,  around  the  lu'cl  from  the  opposite 
ide,  and  forwartl  over  the  foot.  From  this  point  it  may  be  termin- 
by  circular  turns  or  continued  to  the  leg  (Fig.  259 ). 
Baxi>aoe  (IF  F<x)T  NOT  OiVERiNti  THE  FIeel, — The  end  of  a 
^>ller  two  inches  wide  and  seven  yards  long  is  held  a!>ove  the  ankle 
liy  two  cin'ular  turns  ;  the  bandage  is  then  continue*!  over  the  foot 
to  the  metatarsi K|ihalangeal  joints,  and  thence  up  the  ftMit  by  spiral  or 
splml  r**versH*<l  turns  to  the  ankle,  about  whi<*h  si'veral  ligure-of-eight 
tiims  are  made,  and  the  end  secured  by  two  circular  turns,  or  it  may 
lie  extended  over  tlie  leg  in  part  or  completely  (Fig*  2()0), 
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T-BANDA<iE  OP  THE  PERINEUM. — This  baiuliigc  iiiav  l)e  appli*^ 
either  single  or  double,  and  is  useful  in  retaining  dressings  to  t^ 
genitalia,  ]>erineum,  or  the  sacral  n'gion.  In  its  application  tlio  ci 
cular  strip  is  jwssed  around  the  bo<ly  above  the  iliac  crests  and  tl;^ 
ends  se<rnrely  fastened  in  front.  The  vertical  or  [)erineal  strips  at — ^ 
then  brought  forwanl  between  the  thighs  and  pinned  or  tied  to  i\\*  ' 
cinrular  Ixind  in  fn>nt. 

Manv-tailkd  Baxdacjk. — This  bandage  is  made  a<'cording  to  tlie^ 
part  to  which  it  is  to  be  applieil,  each  side  overlapping  alwut  sixa 
inches.     The  sides  art*  torn  into  strips  about  two  inches  wide ;  tl)e-= 
bandage  is  then  slip|HHl  beni^ath  rfie  jwrt,  and  the  first  strip  at  one - 
end  is  bn)Ught  oblicpiely  upward  if  beginning  at  the  lower  end,  and 
downwanl  if  at  the  upjHT  end  ;  the  corresponding  strip  of  the  other 
side  is  next  laid  sni(H)thly  over  this  and  the  second  one  brought  up 
in  like  manner  as  the  first,  and  so  on  until  done ;  then  it  is  firmly 
pinneil  or  sewed. 


LOCAL  APPUOATION  OP  COLD. 

Since  Schidler  showed  that  the  application  of  ice  to  the  dura 
mater  of  a  nibbit  fi)r  ten  seconds  was  followed  by  marke<l  contraction 
of  the  arteries  and  veins  of  this  structure  lasting  thirty  seconds,  cold 
has  been  very  extensively  used  in  treating  conditions  in  which  the 
amount  of  blood  in  the  |>{irt  is  to  l>e  diminishe<].  It  may  be  applie<I 
dry,  wet,  eoiitinnous,  or  intermittent. 

The  indications  for  its  use  arc  to  produce  local  aniesthesia  (see  IxK'al 
I  J.t  Anaesthetics),  to  contract  the  vessels  in  inflammation,  and  to  relieve 

pain,  swelling,  and  tension;  it  is  also  of  value  in  some  cases  of 
hemorrhage. 

Dry  Cold. — Dry  cold  may  be  applied  locally  by  means  of  an  ice- 
bag  partly  tilled  with  cracked  ice,  each  piece  being  no  larger  than  a 
walnut.  In  order  that  the  bag  may  adapt  itself  to  the  part  it  should 
be  al)()ut  one-third  filled.  If  a  rubber  bag  cannot  l>e  obtained,  a  pig's 
bladder  makes  a  gocnl  substitute.  A  layer  of  flannel  should  be  int<T- 
posed  betwecMi  the  cap  and  the  skin.  Ixjiter's  tubes,  or  ordinary 
rnl)l)er  tnl>ing  encircling  a  limb  and  draining  ice-water  from  a 
3;|  reservoir,  will  also  act  admimbly. 

Wet  Cold. — A  simple  and  efficient  method  of  applying  wet  cold  to 
an  extremity  is  as  follows :  wrap  the  part  loosely  with  a  wide  flannel 
bandage  and  place  the  limb  upon  a  Kelly  pad,  the  apron  of  which 
should  rest  in  a  pail  on  the  floor.  A  pail  filled  with  cold  water  is 
placed  beside  and  above  the  ]>atient's  limb.  One  end  of  a  long, 
wide,  wet  lamp-wick   is  placed  in   the  reservoir;   the  other  end  is 
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brought  in  contact  with  the  limb^  and  by  capillary  attraction  and 
gravity  the  extremity  will  be  kept  wet.  Tap-,  spring-,  and  ice-water 
may  be  used.  If  ordinary  tap-water  is  used,  its  effects  may  be 
€5nhancc<l  by  the  addition  of  one  part  of  alcohol  to  four  or  five  parts 
of  water.  An  antiseptic  agent  may  be  added  to  the  water  if 
<lesirable. 

Cold  Compresses. — Pledgets  of  cotton,  wool,  or  lint  soaked  in  ice- 
crater  are  known  as  cold  compresses,  and  are  employed  in  the  treatment 
of  localized  inflammations,  such  as  conjunctivitis  and  epididymitis. 
To  be  effective  they  must  l>e  kept  cold  and  changed  frequently.  Cold 
is  a  very  serviceable  agent,  but  its  injudicious  use  may  cause  extensive 
sloughs  and  even  gangrene.  Caution  in  its  use  is  advised  in  old  or 
very  feeble  people,  and  in  advanced  inflammations  or  highly  congested 
areas. 


LOCAL  APPUOATION  OP  HEAT. 

Heat  is  used  to  cauterize  the  tissues,  to  disinfect  an  area,  to  arrest 
inflammation,  to  mitigate  pain,  to  cause  relaxation  of  tissues,  to  arrest 
hemorrhage,  to  destroy  malignant  growths,  and  sometimes  to  allay 
itching. 

Dry  Heat. — Heat  may  be  applied  locally  in  the  dry  state  by  means 
of  a  specially  devised  apparatus  known  as  the  oven.  It  is  of  value 
in  the  treatment  of  chronic  joint-inflammation.  Leiter's  coils  may 
also  Ik?  used  to  apply  dry  heat  to  a  given  area.  These  coils  are  made 
of  various  sizes,  to  correspond  in  shajie  to  any  sp(HMal  organ,  and 
after  lx?ing  placed  Ujwn  it,  hot  water  is  made  to  flow  through  the  coil. 
A  convenient  way  of  applying  dry  heat  is  by  heating  to  the  require<l 
degree  an  in>n,  brick,  a  bag  of  salt,  or  some  otiier  material  that  will 
hold  heat.  Bi»fore  such  agents  as  the  above  an^  placed  on  the  part 
they  should  l)e  covered  with  a  piece  of  flannel.  Most  physicians 
prefer  the  hot- water  bag  as  a  means  of  supplying  local  heat.  The 
Iwg  is  filled  with  hot  water,  the  cap  is  screwed  tightly  on  so  as  to 
prevent  leakage,  and  the  bag  covered  with  flannel.  In  applying 
local  h<*at  to  a  jxitient  who  is  unconscious,  |)aralyzed,  or  in  a  state  of 
sh(»ck,  great  (^re  must  be  exercise<l  lest  a  serious  i)urn  result. 

The  Actual  Cautery. — One  of  the  most  convenient  and  useful 
devic<*s  we  have  for  cauterizing  tissues  i^  tlie  apparatus  known  as  the 
Paquelin  thermocautery  (Fig.  201).  This  instrument  consists  of  a 
hollow  han<Ile,  three  movable  hollow  platinum  cauteries,  two  pieces 
of  rubber  tubing,  a  Richardson  spray-bellows,  a  Imttle  containing 
benzine,  and  a  spirit  lamp.  When  the  apparatus  is  to  be  us(m1,  one 
of  the  cauteries  is  screweil  to  one  end  of  the  hollow  handle,  while  the 
other  end  of  the  handle  is  attached  to  the  bottle  bv  means  of  one  of 
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the  piiHH*s  i>f  rubber  tubing ;  the  other  piitct*  of  tubing  eervcij  tocoii- 
nect  the  Uichartlsun  spray-btO lows;  with  the  bottle.  The  tip  of  tlie 
milterv  b  tht-ii  hehl  in  tlie  fhitue  of  the  i?pirit-lam[>  until  htiitttl  Ui 
blacknesi».  The  jipray  Liellows  is  now  put  in  aetioii  by  compressing: 
thi;  tlistiil  rubber  bult)  witli  the  haml,  iini!  benzine  vu[Mir  is  forced  int« 
the  caoterj%  where  it  ignites  and  Icecaps  the  cautery  at  the  desin^ 
beat. 

If  the  benxine  vaix>r  is  introduced  into  the  cautery  while  the  ^^V 
td  inj*uftieieMlly  heated,  it  will  be  found  inifxi^i'ible  to  niise  the  |K>^^^ 
to  the  pru[x-r  degree  uf  redness;  but  if  Iiandled  proj>erly  tbe  ]H-*^^^^ 
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can  l)e  kept  at  a  red   h«/at   for  un   indefinite   |«/rirMi,  and  Mill   aflfbrd  3^^ 
readv  nieii[i>  to  destroy  tissue  ami   irdW'ticjn  as  well  as  to  arrei>t  hem  ^^ 


orrhapre  in  certain  oaj!5es.  If  vit^oroiis  eounter-irritati^in  is  indieate<i, 
the  point  must  be  lieatri!  to  a  wliite  heat. 

When  tliis  iiistruinent  is  n^vil  In  arrest  hemorrhaji'e,  the  ti|i  should 
lie  kept  at  a  cherry-red  heat  by  iiitrrniittcnt  e.ompn*ssion  i>n  tlie  bulli. 
Before  aiiplyin^  thr  eantery  to  an  iirvn  whieh  is  bleeding-  pressure 
should  l>e  made  with  a  |r«tiizi'  [lad  for  a  few  seecitids,  to  ^tnnire  dryness 
(»f  the  liehl  ;  after  the  jiad  is  removed  tlie  cautery  is  quiekly  applied. 

The  Galvanocautery  in  Cavities  and  Canals, — Tlie  In^st  way 
of  .sei'urinj^  eauterization  in  bodvKTivitirs  or  canals  is  liy  means  of 
the  galvanocautery,  as  the  tdeetn>tle  can  br  introduced  while  CH>ld, 
and  after  it  has  renohecl  ihe  spot  to  be  acted  tjpon  may  bt*  heated  to  a 
white  heat.     To  operate  a  g^ilvuijocautiTy,  a  eauter\'  battery   whii-li 
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ill  keep  an  electrode  at  a  white  heat  for  an  indefinite  time  must  be 
Electrodes  are  made  in  the  »ha|H?  of  prohea*,  t«nares,and  blades. 
Then  :*jieeial  apparatus  is  not  at  liaiid^  an  ordinary  puki  r  enn  he 
in  Si  kitchen  mn*^e  an*l  used. 
Moist  Heat* — Tlie  niethmis  of  applying  moist  heat  ai\*  by  hut 
Imentation,  poultieini:^,  hatliiii*^,  and  draieliintr.  Fojnentalion  is  the 
pplication  of  cloths  .soaked  in  hut  solutions,  aiul  is  used  tt^  pnirnute 
porption,  to  restore  tlie  circulation  of  a  damaged  part,  to  reduce 
iBmnmation,  and  to  allay  jKiin*  In  dralini^  with  slon^dis,  the  sepa- 
||lOii  of  the  necrosed  tissue  will  be  hastened,  and  the  vitality  of  the 
■pBB  who4«e  recovery  in  |K»s,sibIe  will  be  eneouraged,  by  hot  anti- 
ptic  fomentations.  The  hot  antiseptic  fomentation  is  nuide  by 
ogiug  out  gauze  fmm  a  hot  1  :  HX)0  solution  of  l>ichIonde  of 
reury,  and  while  hot  placing  on  the  |mrt  to  be  treated  and  cover- 
it  with  rubber  dam. 

\   fomentation  can  be  kept  warm  WiV  liours  In'  the  use  of  a  liot- 
ter  bag  over  it.     The  hot  antiseptie  fimientation  makes  an  ideal 

Eillice,  as  it  furnishes  the  esserjtials — lieat  and  moisture — acts  as  a 
micide,  and  C4intains  no  ingredient  that  will  decompose. 
Poultice,   or   Cataplasm. — Many    nniterials    have    been    recom- 
ndecl    for    making    }x)ul tires  ;    flaxsred   meal,   slij)jK'ry-ebn   bark, 
bead  and  milk,  and  rlianTwd  have  in  days  gt^ne  by  been  verv  popu- 

r;  but  since  the  intrmluetion  iif  antisejitirs  the  <>ld-fashioned  pnultiee 
being  replaec*!  by  Hie  hot  antls^'ptie  fomentation  as  prt'virjusly 
!$erilxHl«  In  [uvparing  a  poultice,  the  material  to  he  nse<l  is  slowly 
rporated  with  hot  water  until  a  piste  r>f  the  proper  thiekness  is 
le ;  the  mixture  while  hot  is  spread  between  tw<j  layers  <»f  muslin 
cheesecloth  and  applied.  The  heat  and  moisture  can  Im^  retained 
fi%'e  or  six  hours  by  covering  the  outer  surfare  of  the  jutultiee 
th  rubber  dam,  waxed  pa|K»r»  or  oiled  silk.  If  poultices  Ijc  kept 
contact  with  tlic  skin  for  a  long  time,  they  hnver  the  vitality  of 
party  and  vesication  or  pustulatiori  may  result.  The  jiroper 
uliice  to  use  on  an  open  wound  or  an  area  which  is  to  be  subjecte*! 
an  o]]er3ition  Is  the  antiseptic  fomentation. 

Water-bath.— The  hot  bath  is  used  liy  some  in  treating  burns, 
trains,  and  phage^ljena.     A  hot  bath  will  sometimes  relieve  muscular 
m8^  though  it  must  be  remembered   that  a  tempf*rature  of  lOO"^ 
120^  F.,  if  continued  longer  than  a  half  liour,  will  cause  marke*! 
rpresftion. 

If  a  stniin  of  a  joint  is  seen  early,  it  can  be  treated  most  sati>- 
kotorily  by  subjecting  it  to  the  hot-water  bath.  In  sue*h  cases  the 
Etreioity  is*  placed  in  a  bucket  of  water  as  hot  as  can  \w  biirne,  and 
qnantities  of  b^nling  water  are  added  from  time  to  tin»e  to 
n    the    pro|j4T   temperature.     By  adding   the    boiling    water 
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gradually  the  limb  will  become  accustomed  to  a  verv  high  degae 
heat. 

The  Hot  Douche. — Hot  douchinjr  is  a  prooeduro  whicli  coibi 
in  directing  a  stream  of  hot  fluid  eitluT  from  a  piteht  r  with  a  lo 
beak  or  from  a  funnel  which  is  connoctod  witli  a  ^^lass  lujzzle  inio 
against  various  parts  of  the  bo<ly.  It  may  hv  eiiiph»ye<l  in  cavit 
and  to  flush  wounds  after  ojx^rations.  It  is  also  of  scTvicein  tnnti 
stiff* joints  where  the  trouble  is  musc»ular  or  liganieiitous.  ('lipilki 
hemorrhage  can  be  arrested  by  douching  th<»  bletiling  surface  w 
a  hot  solution.  A  fountain-syringe  can  be  ulilizo<l  to  (Kmclic  I 
vagina  and  the  rectum,  and  for  cleaning  those  cavitits  the  sal 
solution  and  mild  antiseptic  solutions,  such  as  l>()ric  acitl  and  cm>l 
arc  useful.  For  disinfei^ting  the  vagina  a  1  :  WO  corrosive  si 
limate  solution  may  be  introduced  by  moans  of  a  dcuiohe-l)atr. 
the  presi»nce  of  hydrogen  sulphide  corrosive  snldiniato  is  uscU-s, 
inert  and  insoluble  sul])hide  of  mercury  Iwing  procipitalc<l ;  lu* 
corrosive  sublimate  is  without  value  as  a  rectal  antiseptic.  Thol 
gi'ueral  solution  tolx'  used  in  a  douching  ajiparatus  is  a  normal  sa 
solution  made  by  adding  one  drachm  of  common  sjilt  to  one  pin 
water.  This  solution  acts  mechanically  in  removing  blocMl-elots, 
mucus,  and  detached  fragments  of  tissue.  Its  presence  also  ht 
lates  the  body-cells,  rendering  them  c;ipable  of  antagonizing  bact 


SORBEFAOIENTS. 

Sorl)efacients  are  agents  which  cause  exudates  to  be  softenei 
absorl>e<l.  Their  use  is  indicated  in  inflammation  of  ghiiuls.  j 
tendons  and  their  sheaths,  muscles,  and  jKriostoiim. 

The  agents  which  are  most  commonly  used  t<»  ))ro(luee  absor 
are:  ichthyol,  tim'ture  of  i<Kline,  blue  ointment,  the  hot  and 
douche,  intermittent  heat,  and  massage.     In  tlie  Outpatient  Su 
Department  of  the  Jefferson  Medical  College  Hospital,  the  h<! 
cold  douche,  massage,  and  ichthyol  are  used  in  eonibi nation  in 
ing  old  contusions,  chnmic  inflammations  abf)ut  j(»ints,  and  the 
ness  of  muscles  and  tendons  which  results  from  fracMures  and 
cati(ms.     In  employing  this  treatment,  a  i)itcher  of  cold  wa 
]M)un'd    slowly   from    a  distance  of  three  feet  upon  the  part 
treated.     This   is  followed  by  an  equal  amount  of  very  hot 
directed  on  the  siwt  in  the  sjime  manner.     Tlie  part  is  then  ^ 
ously  rubl>od,  first  with  a  Turkish  towel,  then  with  the  liands. 
treatment  is  completed  by  rubbing  one-half  of  a  di':ichm  of  ." 
cent,  iohthyol  ointment  into  the  part.     The  above  procedniv  s 
be  carried  out  night  and  morning. 
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The  following  are  favorite  prescriptions  used  in  the  JeflTerson 
Medical  College  Hospital  in  the  treatment  of  enlarged  lymphatics, 
tenoeiynovitis,  and  ))eriostitis : 

For  children — 

1^  Ichthyol.,  3ij; 

Lanolin.,  5j. — M. 

Ft.  nng. 
Sig.  Apply  locally  night  and  morning. 

For  an  adult — 

I^  Ichthyol.,  3iv; 

Ijiinolin.,  Sj. — M. 

Ft.  ung. 
Sig.  Apply  locally  night  and  morning. 

After  the  ichthyol  has  lK»en  applieil  cover  the  part  with  waxed 
pai>er  or  rnbl>er  dam  and  apply  a  banihigc.  Ichthyol,  like  other 
ointments,  is  wasted  and  the  part  deprived  of  its  good  effects  by 
being  covered  with  lint,  which  rca<lily  absorbs  the  agent. 

Ichthyol  stains  white  gocxls,  and  to  some  individuals  its  odor  is 
disagri'i^able  ;  but  the  staining  can  be  prcvcnt(»(l  by  a  proper  covering, 
and  the  cxlor  cjui  l>e  masktHl  by  adding  tocacrh  ounce  of  the  ointment 
tn.xx  of  the  oil  of  eitronella  (Hare). 


COUNTERraRITANTS. 

A  counterirritant  is  an  agent  which,  when  placed  upon  the  surface 
»f  the  IkmIv,  pnxhK'cs  a  superficial  ase|>tic  inflammation. 

It  is  rcsortr'*!  to  (K'casionally  to  affect  su|)erficial  and  dcep-sejited 
morbiil  processes,  and  acts  in  such  rases  i)y  attnicting  an  increased 
amount  of  bhHxl  to  one  |)iirt  of  the  bfxly,  thus  lessening  it  in  other 
part.*.  Ac<roniing  to  Hare  (A  Tr.rfhoo/:  of  Provt'nud  TlirrapmficH), 
the  indi<*5itions  for  countcrirritation  may  be  classified  as  follows: 

First,  for  influencing  inflammations  or  congestions ;  seeondiv,  for 
causing  the  absorption  or  removal  of  inflammatory  deposits  after  true 
inflammation  has  ceased;  thirdly,  for  the  relief  of  pain;  and, 
fourthly,  for  the  effect  up<m  the  gcnend  system,  as  in  use  of  blisters 
in  systemic  disease.  Hare  also  siiys  that  we  may  divide  counterirri- 
tants,  acconling  to  their  effects,  into  three  forms,  each  having  a  dif- 
ferent df^gree  of  s<»verity  :  the  caustics,  or  escharotirs  ;  the  epispastics, 
or  blisters ;  and  the  rul>efacicnt<,  <»r  n'd<lcn(rs. 

CaaterantB. — When  very  prononnc<Ml  countcTirritation  is  indi- 
cated, it  may  be  induced  by  the  tip  of  a  Pa<^juelin  cautery  or  a  poker 
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hk'SLtvii  Ui  a  retl  heat.  The  |K>iiit  of  ilie  iustruiuent  is  applied  t^i 
skill  at  si'vcral  sj¥>ti:  or  may  Ih»  lightly  drawn  across  it  in  vai 
dinvtions.  Extensive  sloughing  may  follow  n»inuerirritatiunb\ 
above  inethtMl  if  nsod  over  a  Ixmy  prominence,  or  it  may  caiK' 
rilis  <ir  exi)osiire  of  the  nerve  if  appliiHJ  over  an  imjiortant  m 
trunk.  Seoondar}*  hemorrhagi*  is  lial)le  to  follow  the  use  (»f 
form  of  irritation  near  a  large  bhxHlvessel. 

Epispastics. — EpisiKistics  ciinse  blisters,  and  are  used  in  in 
matorj-  afTeotions,  such  as  pleurisy,  pneumonia,  iritis,  neuritis, 
britis.  and  in  many  other  conditions ;  but  they  .should  not  ho  a] 
to  an  inflamed  area  of  the  skin.  A  blister,  also,  siiouUl  n 
fornu*iI  tiMi  near  an  inflammation.  For  examj>le,  cerebritis  and 
ingitis  an*  benefittHl  by  applying  epispastics  on  the  najX'  of  the 
For  an  inflameil  jc»int,  the  blisters  should  be  raisinl  at  some  di 
fnnn  the  swelling. 

A  blister  may  Ik?  pnxhiced  by  soaking  a  bit  of  absorln^nt 
in  chloroform,  and,  after  placing  it  on  the  surfac*e,  covering  it 
watch-crystal  ;  or  by  applying  the  blade  of  a  table-knife,  pro 
intriNlucetl  into  boiling  water,  for  several  stronds  to  the  skin. 
|Kirts  of  lanland  ammonia  will  blister  if  allowed  to  remain  on  t 
for  Ave  minutes.     I>eej>-seatetl  jKiin  is  sometimes  relieved  by  p: 
the  an-si  imnuKliately  over  the  (Kunfid  s}>ot  with  cantbaridal  col 
When  the  alwve  methoils  fail  to  produce  blistering,  the  caui 
|>*»ker   heatiHl   to  a  tvi\  heat  will  suffice.     When  tlu?  blister  i 
develo|HHl,  it  should  1h»  puncturiMl  with  an  aseptic  uetMlh*,  and 
mild  ointment  applied  ti>  pnmiote  healing.     If  it   is  to  remaii 
hiiwt'vor,  the  elevatcnJ  tissue  >hould  Ih»  removed  with  a  pair  < 
ivps  and  seiss<>rs,  and  nitric  acid  with  cosmoline  (gtts.  vj-^j)  a] 

Rubefacients. — These  agents  pnKluce  re<lness  of  the  skin, 
ran  apply  eounterirritation  to  the  condition  of  redness  by  the 
the  >pitv-bag,  capsicum,  turjKmtine,  or  mustard.  The  spice-bj 
reliable  and  mild  domestic  mi'iins  of  inducing  counterirritatin 
ronie>  in  diiirt  ci»ntact  with  the  skin,  and  is  not  so  unconifort: 
most  rulH»facients.  It  is  made  by  mixing  etpial  parts  of  ])o> 
cloven,  cinnamon,  nutmc^g,  and  allspice,  and  one-half  part  of 
)H'pp«r.  After  mixing,  these  ingre<lients  are  sewtnl  up  in 
iKiiT.  and  the  bag  quiltinl  to  kwp  the  mixture  sprinid  out  as 
a<  po^»»il>le.  One  side  of  the  bag  is  wet  with  vinegar  or  whisl 
the  eniin^  iKig  is  dipjK'd  in  hot  water  and  then  place*!  upon  th 
For  the  tn^atment  of  jviin  in  the  abdomen  or  chest,  the  inos 
uionly  ustnl  rulH»facient  is  gnmnd  mustanl  made  into  a  j 
Keady-pn^partnl  mustanl-plasters  can  be  purchased  at  drug- 
and  are  applitnl  to  the  surface  aft<T  they  have  l)een  dipjHMl  in 
water  :  a  pievv  of  chwsiHdoth  should  1k»  interjwsed  betwwu  tli 
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lli*^  jila^sler.  The  domestic  iiiiistiird-|)la^tor  (*an  UcMiiadc  by  nux- 
tuu&tanUllour  with  viiu*gar,  but  wh^al-flour  *ir  Hiix.^ci'd'iiK^al 
ould  be  jidiied  In  nullity  it^  uctioii.  In  a  rliild  or  an  luhilt  with  a 
r  hkiiiy  oue  jiart  of  mustanl  is  added  U)  tljree  parts  uf  tluur  or 
-niea!.  Most  adidt^  tolunite  the  a[>j>Ii€ulion  uf  crjual  [nurts 
f  tnu^tnnl  and  flour,  which  shonld  be  nuide  into  a  jmst^  by  the 
ddition  *d'  warm  viiietr***'  <Jf  tepid  water*  Tht*  mixture  is  s^prctid 
m  «*li>lh,  then  covered  witli  ehee>eeloth»  laid  up«»n  the  part  and  kept 
m  until  the  jxitient  eom plains.  It"  vesieleB  follow  the  appheation 
►f  the  nit»stard,  tliey  sliouhl  be  poncHiir(i*<]  witli  a  clean  iiet^dle  and 
Ire^e^  witli  zinc  nintnient.  The  hiiig-<"t»ntinntHl  aetiun  nf  nmstard 
Irill  cruise  sh)nf^hiiig,  and  couiihn-irritatiou  should  never  be  allowed 
^>  proceetl  Jjeyond  the  staj^e  of  nilH-faetion. 

Tiiqxuitine  is  a  jwiwerfid  rul»eraeient,  and  is  used  in  (lie  form  of 
I  «ilu{ii%  which  \s  vcrj'  effective  in  the  treatment  of  colic  and  certain 
^rofichial  troul)leH,  and  is  prepared  l>y  fnldinij  .several  layers  of 
Baiiticlp  w^ringj^iiifif  this  out  of  hot  water,  sprinkling  upon  it  ten  drops 
|»f  spirit  of  tur|>entine,  laying  it  ii|>cm  the  surface,  and  holding  it  in 
with  a  Imndage  nr  binder. 


r 


TREATMENT    OF   THE    VARIOUS    FORMS    OF 
SUPPURATION. 


Sopptrratiun  is  that  termination  of  inflamnuition  in  wliich  pyogenic 
bactcTia  exercise  a  peptonizitjg  acti<)U  upju  the  tissues  and  exudates, 
|Iiert*by  Ciniverting  them  into  pus. 

Buppunition  may  be  loeali^eed  or  difTiired-  The  h*c»alized  form  is 
litM^  chiefly  to  the  action  nt  staphyhK-oeei.  These  ba<'teriaare  respni- 
pible  for  Iwils,  felons,  abscesses,  and  carbuncles.  In  ditfus^'d  suppu- 
itiofi  a  wall  of  embryonic  tissue  has  not  had  time  to  form  ;  hence  the 
ria  (nti'eptix^otvi)  are  not  inijirisontMl,  as  in  the  other  variety,  but 
Im?  in  the  lytnpb-t*]inces,  ami   the  inflanituatinn  :»nfl  suppuration 

I  by  tliem  ai*e  Hunetirnes  widespread  an<l  alarming  (Fig.  2<j2). 

The  symptoms  of  acute  suppuration  vary  witli  the  hMation  of  the 

special  regions  giving  risi*  to  sj>ccial  symptoms.     Acute  su[>erficial 

arc  marki'd   by   symptoms  of  iiiflammatiim   plus  jMiinting, 

if  tlicyare  hirge  fluctnalion  exists.     The  skin  f>vera  deep  absces,s 

brawny  and  the  tisaue^^  arc  owlematous,  but  fl  net  nation  is  prevented 

irii^t  case«  l»y   the  prps<^nep  of  unyielding  fascia*     The   constitn- 

1  symptoms  of  acute  suppuration  are  in  j>ro]M>rtion  to  the  amount 

xins  alisorbed. 

[ippuration   is  genemlly  ushered  in  by  a  fcidiug  of  chilliness,  or 
i)'  be  a  distinct  chill.     The  temperature  may  be  intermittent^ 


hi MMii  s  mctlioil  for  rt'Upvfiig pn^  in  rcirnnin'i  where  there  arc  liirgc  hlocMivcssa 

of  tit>  U!4C.  It  IS  a  liidileii  oneniy,  and  shouM  be  solicit  t 
e\'ftcimteil  wlitm  isyiiiptimis  indicating  it?^  presence  are  mani 
Wht'ii  |>us  is  c< infilled  in  the  vicinity  of  large  bloodvessels  it 
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be  lil>erat4xl  by  IliUoirs  jnotlifxl.  To  evacuate  an  abscess  by  this 
nirthuti,  iiK'is<»  the  ykiti  and  deep  fa^seia,  and  ihroiigli  this  incision 
introduetf  llie  l>lsnlt'Ji  of  a  pair  of  forceps  (chivied).  Then  push  the 
foreepe  gently  in  different  direetions,  and  witlidraw  them  with  the 
bbulcs  open.  The  blunt  end  i>f  sneh  an  iiistru merit  will  glide  past 
tinportaDi  structures,  aud  a  \^ooi\  ojMvniug  is  effected  by  the  removal 
of  the  forceps  with  tlie  blades  op*Mi  (Fig,  2G3). 

Fio.  264. 


QiietdDfellUs  of  Hie  firoitmal  |»luit»nx  following  nn  nnirnuitloQ  for  necFo«u  cAtued  bf  «  felon. 


A  furuncle,  or  boil,  U  a  mihl  form  of  loealizetl  suppuration.  It  is 
li^*d  by  itifertton  intrcKbuvd  ir»to  tlie  deep  layer  of  the  true  skin 
ib<nttlUUH>Uj^  tissue.  This  iiifeelion  may  enter  through  abnisions 
re-^ult  from  an  infected  luiirdollii-Ie.  Aee«»rding  tu  Warren, 
the  coiv  of  a  l*ciil  consists  of  a  sebacfM>us  gland  and  a  hair- follicle 
bich  have  undergone  euagulation-necrosis.  Successive  crops  of  brnls 
i?a  in  Bright's  disease,  infectious  fevers,  gout,  tubvrenhrsis,  and 
dimbeU*^*  The  treatment  of  a  IkhI  eon.sist^  in  incising,  removing  the 
care  (if  detachi  d)  with  a  pair  of  forceps,  irrigating  with  peroxide  of 
hydrogen,  ant!  api»lyiug  dre&siiig^.     After  a  boil  has  been  incised)  hut 
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aiitiM'ptic  corapresses  will  mitigate  the  i>ain  and  hasten  the  liberal 
of  tlie  con*. 

A  felon,  {Kinmyehiay  or  whitlow,  is  an  acute  abscess  of  the  iin^ 
or  toes,  and  is  due  to  infection  by  pyogenic  organisms.  It  is  a 
monly  seen  in  carpenters,  butchers,  housemaids^  and  other  pers 
whose  oivupation  exposes  them  to  traumatisms  of  the  hands  or  f 
Acconlin^  to  Stoneham,  felons  are  usually  divided  into  four  varieti 

(I)  Sulx'pidcnnic  whitlow  is  a  collection  of  pus  beneath  the  ( 
dermis,  and  usually  involves  the  ungual  phalanx.     When  the  ( 


Fig.  205. 
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IJins  slxiwinjr  tho  loontions  for  making  incisionH  In  siippimtion  of  the  flnKOiv  and  lo 
two-tlnnis  .»r  tin*  puliu.  The  trniisvorso  lines  show  the  location  of  the  creases.  The  U-sha 
liii«'>  >h<»\\  tht'  iMisitioiis  of  the  |>alniar arches. 

(Icrniis  has  boon  ronioved  a  minute  opening  may  be  found  extendi 
into  d(M»|)('i'  slructniTs. 

(2)  Subcutaneous  whitlow  is  commonly  seen  at  the  ungual  phalai 
often  at  the  l)e<l  of  a  nail. 

(o)  Parnnyehia  teiulinosa  is  a  term  applied  to  the  condition  wher 
attacks  the  tendon-sh<»ath. 

(4)  Sub|>eriosteal  whitlow,  which  is  really  a  suppurative  periostil 
and  is  usually  eonse([uent  to  the  spn^ad  of  the  inflammation  to  t 
deepi»r  structures. 

A  felon  may  cause  necrosis  of  the  lK)nes  of  the  fingers  (Fig.  26 
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and  from  it  inf(H*tH(ii  may  spivatl  tlmm^rh  tliu  k*iitlini'sheutlj.s  u(  the 
little  finger  aiul  tlimiili*  antl  canst'  an  absces.s  of  llie  jKiliri  ;  onniplett* 
dis«)rgaiiizatioti  of  tlie  joints  i*f  iUv  fingoi*s  nmy  rt^.Hiilt  iVtJin  a  felon, 
and  loi5s§  of  tlie  nail  is  fre(|tjei»tly  swiu  Aileaitis  i>r  die  axillary 
glands  ami  lymphangitis  of  the  forearm  are  not  tiinisual  in  a  deep 
feloD.  A  felon,  whether  it  l>e  dei'p  or  su|>i'rlicial^  shoulil  Ije  o^x^ned 
r*riy.  Delay  means  destruetion.  Throbbing  pain  is  an  indication 
for  immediate  ineision. 

In  dealing  with  a  deep  fehm,  open  it  to  the  hone  by  an  incision 
alongside  the  tendon  (Fig.  2(>o),  The  jKiin  of  snprticia!  felons  ean  l>e 
relieved  by  the  spray  of  cliloride  of  ethyl  ;  but  a  <leep  felon  should 
be  opened  while  the  piUient  i?*  under  the  influence  of  nitrous  oxide 
or  in  the  first  stage  itf  ether-nniestliesia.  After  a  felon  has  been 
opentnl,  apply  a  liot  antiseptic  fHmciitation  to  the  finger  jrnd  place  tbe 
entire  hand  on  a  spJint.  Inflammation  of  the  ends  of  the  fingers 
and  tue-s  may  lead  to  gangrene,  which  fiict  shonhl  he  remembered  in 
iLHing  carbolic  lotion,s  in  these  conditionsya.s  this  acid  tends  to  increase 
this  tendency. 

Abscess. 

An  acute  abscess  is  a  cirenni scribed  abnormal  cavity  containing 
|iQfty  which  pus  is  confined  by  a  wall  of  embryonic  tisane.  Pn^  in  tlie 
gall-bladder,  cerebral  s^inns,  pleune,  pericnnlial  or  i>eritoneal  cavity  is 
spoken  of  as  purulent  effu>i(»n  ;  but  if  any  of  the  abctve  normal  cavi- 
ties should  contain  pus,  confined  by  a  wall  of  inflammatory  tissue,  the 

Fia.  26e. 


ii 


iml  i1inij5«4l  RUppumlive  ceUulitbifif  the  fiTreftrm. 


Eidttion   would  then   be  termed   an  absceas.     An  abscess  may  be 

L^rficial   or   dtH»p, 

A  sufierficial  abstte^s  lies  in  thi'  s^kin  and  the  tissues  imme<liately 

eneath   it.     A    deep  absoes.^  forms  undtT  the  deep  fascia*     If  the 

rity  of  a  deep  a^isce^  cnmmimieates  with  the  cavity  of  a  superficial 
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alRMX*»  throngli  a  miiiiite  opening  in  the  deep  fascia,  the  condit 
known  a**  a  **  shirt-stud  abscess." 

In  the  treatment  of  an  abscess  wherever  found  the  goldei 
should  bo.  o|M*u  l>y  a  free  incision,  irrigate  with  warm  saline  sol 
and,  if  the  abscess  be  large,  drain  with  a  tube  eitlier  of  gl 
rubber,  as  gauze  will  not  drain  pus,  and  drainage  in  some 
should  l)e  omtinued  until  the  discharge  becomes  thin  and  s 
The  hot  antiseptic  fomentation  makes  an  a<lmirable  dressing 
al>scf>ci  after  the  pus  lias  been  evacuated. 

Palmar  Abecees. — A  palmar  abscess  (Fig.  266)  is  such  a 
nion  and  dangenuis  disorder  tliat  special  reference  is  made  t< 
this  Mviion. 

If  the  anat(»my  of  the  imnd  be  considered,  it  is  easily  see] 
al»MV^M-s  iHX-ur  so  fnipiently  in  this  portion  of  the  body,  wl 
o»n>tantly  exjK^seil  to  traumatism.     According  to  Warren,  th 

tomical  arrangement  of  the  coun< 
tissue  fibres  on  the  palmar  surf 
the  hand  and  fingers  is  such  tha 
nm  jKTi^endicularly  inwani  t 
palmar  fascia  or  the  sheaths  < 
temlons,  and  therefore,  after  an  i 
infective  material  is  more  i-ead 
rected  to  the  deeper  parts.  The  [x 
arrangement  of  the  two  latenj 
tions  of  the  palmar  fascia  pri^li 
to  the  formation  of  a  palmar  a 
t — — ^-^^^^^^^  >f  there  is  an   infected  Mound  ( 

\   ^^^^m  ^  little  finger  or  the  thumb  (Fig. 

W^^^^^^  These  portions  are  thin,  fibrous  I 

f   ^K  J  one  going  to  cover  the  tendons  < 

w     ^p  M  little   finger,  the   other  to  cov 

tendons  of  the  thumb.     These 
form  a  path  of  loast  ivsistance  along  which  infection  may  easily  i 
from  either  the  thumb  or  the  little  finger  to  the  j>alm.     Calk 
which  are  dt»vt'lo|KMl  in   the  palm  of  the   hand  by  constant  fi 
from  work,  fre(inently  boeoine  fissured  and  allow  the  entrance 
feet  ion.     Pulsating  pain    in   the  ])alm,  slight  swelling,  and  coi 
tional  disturbance  are  indicative  of  a  palmar  abscess.     The  su 
must  not  dej)end  upon  fluctuation,  discolorations,  or  great  tumefr 
as  these  symptoms  arc  often  absent  in  this  condition.     If  pus 
palm  under  the  deep  fascia  be  allowed  to  take  its  own  course,  i 
dissect  the  structures  of  the  palm  and  may  penetrate  to  the  do 
but  will  most  probably  work  its  way  beneath  the  anterior  annua 
ment  of  the  wrist  into  the  connective  tissue  of  the  forearm,  an( 
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then  §(irmil  like  wildlire  and  cause  a  ditfused  suijpumtivi."  cellulitis 
(Fig.  268).  At  thiij  stage  cimstitiitional  sepj^is  ii^  vtTy  likely  to  occur, 
nml  tlie  patient  h  in  great  danger  of  liis*  life.  Tlie  very  hest  prng- 
oo.-isi  will  often  be  tliat  of  a  iLsele-^^  arm.     Pus  beiieuUi  the  deep  fascia 


FtiL  L'flS. 


should  beevaetiated  l»y  a  free  iiKji.sioii  while  the  patient  is  anaesthetized. 
An  incision  befrinnin^  at  m  point  below  a  trains  verse  line  from  the 
web  of  the  thumb  across  tlie  palm  and  running  toward  the  ting^T- 
tipH  will  eli'iir   the  jwdnmr  arches  and  do  little  or  no  damage  to  the 

hid.  2m, 


(V.unt^ropenlug  iiu<!  dmlrilujs  wUh  rubber  IuIk.-  Iu  imlnmr  tibscvs*. 

t4?fidond  and  bloodvesseU.  Hilton*!?  metliod  (Fig,  2*i3)  may  also  be 
employed.  After  a  free  incision  has  been  made  irrigate  the  cavity 
with  a  hot  saline  solution,  introduce  a  short  rubber  drainage- tube, 
and  apply  a  hot  antisei>tie  fomentation.     The  hand  cihoidd  be  dressed 
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on  a  splint  and  supported  by  a  sling.  When  the  abscess  is  of  so 
duration  several  incisions  may  be  require<I,  and  connteroi)eni] 
above  the  wrist  and  on  the  dorsum  of  the  hand  are  at  times  nec^'ss 
to  secure  free  drainage  (Fig.  269).  The  constitutional  symptc 
which  accompany  an  abscess  of  the  palm  are  best  treated  by  rest 
bed,  light  diet,  twenty  drops  of  the  tincture  of  chloride  of  iron  tli 
times  a  day,  free  stimulation,  and  five  grains  of  quinine  night  t 
morning.  So  soon  as  the  suppurative  process  has  begun  to  siibr- 
passive  and  active  motion  should  be  instituted  and  continued  u: 
the  patient  has  free  use  of  the  fingers.  The  early  use  of  these  ra<i 
ments  should  be  insisted  upon,  as  delay  will  mean  a  stiff  and  usiv 
hand. 

Oabbunclbs. 

A  carbuncle  is  a  localized  and  circumscribed  mass  of  inflan 
and  necrosed  tissue,  due  to  the  action  of  pyogenic  organisms,  wl 
gtiin  entrance  to  the  deejier  layers  of  the  true  skin  and  subcutane 
tissue  through  a  hair-follicle,  a  sebaceous  gland,  or  a  sweat-gla 
It  is  generally  oval  or  circular  in  shape,  and  is  most  frequer 
located  under  the  thick  skin  of  the  neck,  back,  or  buttocks, 
surface  presents  many  small  o|>enings,  some  blocked  by  threads 
dead  tissue,  others  discharging  pus.  The  overlying  skin  is  livid  i 
congtv^ted,  boggy  and  cedematous  to  the  touch,  and  soon  ulcerates. 

Tlie  diagnosis  of  a  carbuncle  is  made  from  its  ap|>earance,  its  lo 
tion,  the  multiple  necrotic  foci,  and  the  c<mstitutional  involvemt 
The  prognosis  of  carbuncle  on  the  face,  neck,  and  scalp  is  alw 
serious,  as  a  septic  |)hlebitis  may  result  and  infecte<l  emboli  be  carr 
to  different  parts,  giving  rise  to  new  areas  of  suppuration.  In 
age  the  jxitieut  dies  of  exhaustion  or  septietemia.  As  this  condit 
fre(|n(MitIy  occurs  in  diabetics,  the  i>ossibility  of  the  development 
diabetic  coma  must  be  kept  in  mind  and  a  guarded  prognosis  giv 

In    the     treatment  of    carbuncle,   when     possible,    the     patii 
should    be    tnlly  anaesthetized   and    the  infected   area    excised, 
much  tissue  is  involvt^d,  this  cannot  be    done;  but   in    such    ca 
much  can  be  accomplishe<l  by  free  crucial    incisions   through 
indurated     mass   and     removal  of    the  dead    and    necrosing  tis: 
with    the  scissors    and  forceps ;    a  small,   sharp    spoon    should 
uscvl    to   curette    pockets.      This  will  cause  free    bleeding,    wh 
may  be    admirably  controlled    by  hot   antiseptic    compresses    h< 
firmly  against    the   wound.      Pure    carbolic    acid    applied    to    i 
part  will  destroy  the  infection.     For  the  first  few  days  the  wou 
should  be  dressed  twice  daily  with  hot  antiseptic  fomentations ;  a 
when   the  wound  presents  a  healthy  appearance   it  may  be  treat 
with  a  mild,  stimulating  ointment,  or  skin-grafts  may  hii  employe 
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Some  prefer  to  give  It  in  the  subcutaneous  tissue  of  the  loin,  butt< 
or  the  sciipular  region.  The  fluid  can  l>e  introduced  by  means  < 
fountain-syringe  which  has  attacheil  to  it  a  sterilizeil  hoUow  nee 
Tlie  skin  over  the  i*elected  area  is  disinfected,  the  res^t»rvoir  of 
syringe  is  tilli*d  with  hot  sterilized  salt  solution  (a  hea{K'd  teas]KX> 
to  a  quart  of  water),  the  netnlle  is  forced  into  the  sulKMUaneous  tis 
and  tlie  fluid  is  allowed  to  enter.  (¥<»ntle  masssige  of  the  infiltn 
tissue  will  hasten  absorption,  and  more  than  one  pint  should  no 
given  in  one  place  at  a  time.  After  a  suflicient  amount  has  I 
introdu(*iKl  the  nt*e<Ue  is  reraoveil  and  the  puncture  is  closed  ^ 
c«>lK)dion. 

In  giving  hyi>odermoclysis  can'  should  be  taken  not  to  intnx 
any  of  the  sidine  solution  into  the  skin  itself,  as  such  a  j)rocei 
may  cause  a  slough. 


INTRAVENOUS  INJECTION  OF  SAT.TNE  FLUID. 

The  intnxluction  of  fluids  into  the  vascular  system  of  an  indi' 
ual  is  l)v  no  nutans  a  new  pn)ce<lure.  Such  fluids  as  human  bl< 
milk,  artificial  serum,  blood  mix<Hl  with  vegetable  juices,  and  bl 
from  animals  have  bwn  used. 

The  experimental  research  on  the  intravenous  injection  of  vari 
solutions  by  M.  M.  Bosc  and  Vedel  *  is  interesting.  The  autl 
experimented  witli  the  following  solutions:  distilled  water,  onliii 
water,  simple  saline  (cidoride  of  s(Miium)  solutions,  and  the  so-ca 
artitieial  siTuin,  s(Mlium  chloride  and  sulphate  of  sodium  (equal  j>; 
of  a  stn-ngtli  of  7  :  l(KW).  Their  conclusions  are  as  follows  :  disti 
water  is  noxious  even  in  small  doses,  and  should  not  be  injei 
alone  into  the  v(»ins.  Ordinary  water  is,  on  the  contrary,  not  to 
Its  destructive  etVects  on  the  red  corpuscles  are  less  marked  t 
those  })nKlueed  by  distilled  water,  and  in  emergency  it  may  be 
jceted  intravenously  by  itself.  Sim])le  smlium  chloride  solutioi 
(|uite  innocuous  -o  long  as  the  (juantity  of  salt  does  not  exceed  tl 
times  the  nuautity  of  the  sodium  chloride  contained  normally  in 
hlood.  The  physiological  value  of  the  artificial  serum  solutioi 
not  su|><Tior  to  that  of  the  simple  saline  solution,  and  simple 
solutiou  (7  :  lOOOi)  is  the  most  convenient  for  intravenous  injt^cti 

William  Hunter,  in  his  admirable  address*  on  transfusi 
<leliv(T(Ml  at  the  Koyal  College  of  Surgeons,  London,  said :  "  J 
advantages  that  transfusion  of  red  corpuscles  may  have  over  sim 
saline  injections  is  counterbalanced  by  the  dangers  attending  the  s; 


'  British  Medical  Journal,  vol.  11,  1889. 
'  ]bid. 


INTRAVENOUS  INJECTION  OF  SALINE  FLUID. 


I 


I 


I 


uluineouf*  injection  of  the  white  rorpiiselt'.s.  In  tiie  rase  of  dulibrin- 
ated  blwxl  the  latter  so  preponcleriite  that  the  transfusion  of  duiib- 
rinaied  blood  is  an  ojK'nitioii  not  only  dangenms  in  itseli',  bnt  on« 
whose  j>ractical  valnt?  by  no  nioan?^  serves  to  conijw?nsate  for  tlie 
ndilltional  n^ks  run  in  carrying  it  out.  Under  no  circumstances  is 
tranj^fumon  of  milk  or  of  otiier  mixtures  possessing  witat  arc  siij>- 
|xx^  to  Im*  nutritive  proi>erties  ever  indicated.  They  jwssess  no 
value  not  po*44Kvssed  by  an  equal  btdk  of  saline  solution."  Hunter 
also  isaid  that  his  exfieritnt^nts  njton  anim:ds  sliow  that  the  recov- 
ery after  intravenous  injection  of  the  saline  solution  is  remarkably 
rapid.  The  tinie  refjuireil  for  tJie  return  of  the  red  corpuscles  to 
iheir  original  nunilxT  after  h*s5  of  Idood,  without  subsefpient  tnins- 
fu&ion  of  blo*jd,  varies  from  two  to  three  weeks.  With  subse(|uent 
injection  of  simple  saline  S4»lution  it  is  the  same  ;  whereas  with  sub- 
sequent transfiision  of  V)hKMl  complete  recovery  is  delayed  a  week  or 
more.  Further,  wliat  is  perhaps  more  striking  and  certainly  is  i»f 
more  importance,  is  the  fact  that  during  the  subsequent  recovery  the 
animals  generally  appi'ar  to  hv  in  better  lieahh  after  irjtra venous 
inject  ion  uf  the  siiUne  solution  than  after  transfusion  of  blood.  The 
intnivenons  inje^jtioii  of  the  saline  solution  is,  then,  to  be  recom- 
mendeil  above  all  other  ojierations  in  eases  in  wldeh  there  is  a  fall 
of  bl»io<l-pressnre  due  to  the  excessive  loss  of  bhxHl.  Its  use  is  also 
indicated  during  severe  operations  as  a  preventive  of  traumatic 
amemia  and  in  ui'H?mia.  In  shrn-k  it  supplies  heat  to  the  vital  forces, 
and  gi%^e-s  the  heart  something  to  contract  U|>ou  until  the  nervous 
system  either  in  whole  or  in  part  recovers  itself*  The  injection  of 
the  nonnal  sah'ne  sc»luticm  can  also  be  usc*.l  with  advantage  in  cases 
of  sepsis  and  su[*[>n's.<iou  of  the  urim*.  Wliile  a  severe  opcraticm  is 
being  perfbnned  upon  a  patient  who  has  inactive  kidneys  mucli  can 
be  dune  tii  prevent  nnemia  by  introducing  warm  saline  solution 
dnring  the  openition.  The  i[Uantity  of  the  s;dine  solution  to  be  iu- 
jectiHl  varies  afH^jnlhig  to  tiie  age,  the  amount  of  IjIcmmI  lost  in  cases 
of  hemorrhage,  and  th*'  r*^acl Ion-signs  in  eases  of  shm^k  and  collapse. 
Id  t^scs  in  which  (here  has  lK»en  considerable  blrnKl  lost  the  amount 
akould  In*  greater  than  in  case's  of  collapse  c»r  shock.  The  quantity 
ninges  from  a  few  ounces  up  to  three  or  four  quarts.  The  chief 
guides  in  any  case  are  the  return  of  the  pulse,  with  increase  in 
volume  and  diminution  in  rate,  and  the  return  of  color,  facial  expres- 
sion, and  consciousness. 

The  tem|X'rature  of  the  solution  sliould  hx*  kept  at  about  110*^  F. 
while  injecting.  A  convenient  way  of  han<iling  the  solution  is  as 
follows  :  have  three  quarts  of  a  cooIikI  boiled  solution  containing 
twelve  drachma  of  common  -.alt.  Wlieu  the  time  arrives  to  adminl^t»'r 
e  .^line  solution  take  a  small  quantity  of  this  solution  and  add  to 
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it  a  little  more  than  an  equal  amount  of  boiling  water ;  the  tK»Iution 
will  then  be  ready  to  inject.  The  fluid  should  be  forced  in  gently, 
and  the  pulse  should  be  carefully  watched  for  fear  of  overloading  the 
vessels.  Strict  attention  should  be  continuousily  given  to  the  pulse 
and  respiration  in  cases  of  shock  and  «>liap:^e  treated  by  this  raethcKl. 
Where  this  treatment  has  extended  overacon^^iderable  period  and  the 
quantity  injected  has  been  large,  the  condition  of  the  bladder  jshould 
be  looked  after.     The  technique  of  the  o]>eration  is  simple. 

While  any  laige  superficial  vein  might  be  use<l  to  receive  the  solu- 
tion, the  median  basilic  has  in  the  large  majority  of  cases  been 
selected.  In  some  instances,  owing  to  the  colla])sed  eoiiditiun  of 
this  vein,  it  cannot  be  identified.  The  outline  of  the  vtMu  can  be 
made  prominent  if  a  moderately  tight  bandage  be  appliwl  around  the 
arm  just  above  the  elbow  and  then  have  flexion  and  extension  pr- 
fornuHl  at  the  wrist.  These  movements  will  increase  the  blood-flow 
ami  distend  the  wall  of  the  vein. 

After  the  juirts  have  been  thoroughly  cleansed  and  the  forearm 
placed  in  a  position  of  supination,  an  incision  one  inch  in  length 
should  Ik*  made  over  the  vein  at  the  l)end  of  the  elbow  and  carried 
thnmgh  the  skin  and  superficial  fascia.  This  incision  will  bring  into 
view  a  layer  of  fat,  which  is  verj'  often  seen  and  verv-  nirely  spfiken 
of  in  text-lnioks.  With  a  blunt  instrument  the  fat  should  \ye  torn 
through  and  the  vein  expoised.  If  the  Collin  ap{Miratus,  or  an  onlinary 
glass  funnel  with  tubing  and  canula  attached,  is  to  be  used  to  convey 
the  fluid,  thret*  (*atgut  ligatures  should  l>e  placed  under  the  vein,  and 
one  of  the  ligatures  should  l)e  drawn  well  down  into  the  lower  angle 
i*f  the  wound  and  immeiliately  tit»d.  An  opening  just  large  enough 
to  n^^H-ivo  the  «uiula  should  Ik?  made  in  the  vein-wall  above  the  point 
whon^  the  lig-ature  was  tied.  Into  this  ojK^ning  the  end  of  the  canula 
i-i  iutnHlucoil.  A  stvond  ligature  is  now  tied  around  that  portion  of 
x\w  vein  whii'h  includes  the  end  of  the  canula.  This  ligature  not  only 
hoKN  the  instrimient  in  place,  but  also  prt»vents  the  entrance  of  air. 
At'ior  the  nH]uinHl  amount  has  been  injected  the  third  ligature  should 
be  liinl  in  the  extreme  upper  angle  of  the  wound  above  the  end  of  the 
lanuln.  The  i-anula  can  now  he  taken  from  the  vein,  or  that  piirt  of 
the  vein  In'twivn  the  upper  and  lower  ligatures  can  Ik*  excised,  re- 
moviuiT  the  excistnl  portion  of  the  vein  with  the  canula  in  situation. 
The  wound  netnls  no  drainage,  is  closed  with  several  silkworm-gut 
suTun^s,  and  aseptic  dressings  applied. 

The  !5;dine  solution  i^n  be  injectinl  into  the  vein  with  the  SiK?ncer 
Collin  api^nuus  (  Fig.  271).  If  this  apjKiratus  be  used,  constriction 
al>ove  the  ellww  is  made:  the  arm  is  disinfi^teil;  the  res(>rvoir  (Fig. 
271,  \)  is  tilU^l  with  the  hot  sterilize<l  saline  solution  ;  a  small  incision 
is  made  over  the  vein,  and  a  c^atgut  ligature  is  placed  about  the  vein, 
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in  t\w  lower  angle  vt'  the  wound,  hut  not  tied  ;  the  vein  isn  then 
)»iinetunxl  with  the  [)ointed  ciinula  ( Fig,  271 ,  2).  This  eanida  fits  over 
a  blunt-pjintPil  canulu  (Fi^.  271,  J5),  After  the  jioiivted  eanulu  Ims 
mtide  an  opening  in  the  vein  wall  it  is  Hli[>ped  back,  and  the  jMjint  of 
the  ioner  cuinubj  whieh  lia^  a  blnnt  end  and  is  harmless  to  the  inner 
11  of  the  vein,  is  uncovered  ;  the  ligature  h  now  tied.     The  |ii.^ton 

Fig.  271. 


8giciie«r  Gollin't  portable  iDfUBlriii  ur)pamEua,coi3&i«tingor  Ani€kel-plAt«d,flaC'Bhaped  reser- 
^r«4f,flT«  ui4  a  balf  inches  hijarh  by  four  inches  lonif  by  ont*  aud  flve-€ighths  iiuVhoa  wide,  lo  ibe 
lM||ett«if  wbfcb  is  ftUAcbed  •forcc'pump,  wftb  f^laiLs  ttnrrti  siirrnouiited  \i  ith  feiie^ilrutecl  mvtn\ 
^Itaaler,  also  mblair and  canula  uitb  cauulnletl  iiwdle.  Tbepumptsdetnt^habkv  tbU4*  pt-rmll- 
tlikc  iHe  Yarloiu  p*rU  lo  be  (-arrjed  iiuJde  the  reservoir^  therebj  making  ft  most  compact  appa> 
mtiu.    Ait  ptktta  can  he  6ten'1i»ed. 

IS  put  ill  action  and  the  reqniretl  amount  inje(»ttHl.  The  eanidre  are 
tHt*n  removed  aud  the  wound  is  eovered  with  an  antisoptic  eoniprf»88, 
which  i»  held  in  place  by  a  firm  band:ige  which  should  include  tlie 
tiaod. 


ASPIRATION. 
A  hollow  or  grooved  needle  and  the  tr<M>ar  have  been  favorite 
im^truments  for  evacuating  fluid?i  from  nurrnal  and  abnormal  cavities  ; 
but  of  late  the  instrument  iuo>t  *:cnendly  empl«»yeil  is  tliat  t*r  Potaiu, 
m  with  this  ajipirator  air  which  mi^hr  contain  harmful  bacteria  can 
he  excltidc^fl  from  the  cavity.  I\itaiu*s  aspirator  consists  of  an  cx- 
haustiiig-ptuup,  a  large  glass  bottle,  tWi>  pieees  of  rnl>ber  tubing,  a 
aula  carrying  a  fine  trocar,  and  a  nililwr  stopjier  into  which  is* 
hltr»Klucc<l  a  metjillJe  tube  shaped  somewhat  like  the  letter  Y  and 
having  a  stopcock  c»n  c>acb  lind^.  When  the  a|tpi»ratus  is  to  be  usc<l 
the  cork  is  placed  in  the  Iwttle,  ime  limb  iif  the  mi^tidlic  tube  h  con- 
nected with  the  canula  by  means  of  one  of  the  pieces  of  rubber  tubing, 
mnd  the  other  lindi  is  connected  with  tire  pump  by  the  other  jMec*e  of 
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tubing  (Fig,  272).  This  instrument  U  used  for  diagnostic  and  thera- 
peutic purprises. 

The  Uea  of  the  Aspirator  in  Chest  Effusions. —  In  ]»leunil  eSn- 
gionn  aipimtion  13  largely  employed  for  ilta^^nu.-tio  ptirpoees,  orasa 
tcmponirv  niiti^un*  nlien  dyspntin  is  grt»at,  ur  wlu-n  tboraeotomy iji 
tTt>ntr.uiidicatcd.  In  vt^ry  large  efluhions  a  mJical  ojK*ratimi  mx  be 
dune  more  safely  if  part  of  the  fluid  is  aspirated  neveral  davskfure 
the  openitiun  is  to  be  jK»rformed* 

EtVuiiiiins  following  pneumonia  in  children  are  occasionally  ciircil 
by  aspiraiioU|  and  it  t>ometiu)e^  effects  a  cure  in  encysted  cmpyemi 

Fig.  272. 
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Fomin'i  ftspimtor.    (Whnrtoti.) 

The  technique  of  parueentcRis  thoracis  with  the  Potain  aspirator  i^ 
Rs  follows :  the  aspirator  is  made  ready  fc*r  use  and  a  vacuum  in  the 
bottle  is  secured  by  turning  off  the  8to[>«?*x*k  which  is  on  the  cannia 
f^ide  of  the  metallic  tube,  and  turning  on  the  &top<*oek  which  5s  on  tlie 
pump  side  of  the  metallic  tube ;  then  pumpirj^  the  handle  of  the 
syringe  thirty  to  fifty  times  and  turning  off  the  stopcix!k,  thus  main- 
taining a  vacmun  in  the  bottle*  An  ai*ea  in  the  viciuity  of  the  antc^ 
rior  bortler  of  the  angle  of  the  sc^ipula  is  diwinfected.  The  operator's 
luiudtA,  the  patient's  skin,  and  the  trocar  and  eanula  are  rendered 
aseptic  ;  after  this  the  upper  border  of  the  sixth  rib  is  marked  by  the 
snrgeon*8  left  index-finger,  and  the  trocar,  guanled  by  the  index-finger ; 
of  his  riffht  hand,  is  entered  in  the  fifth  interspaee  and  in  front  of 
the  an^le  of  the  scapula.  The  trocar  is  now  withdrawn  from  the 
cauula  and  the  stopcock  on  the  cauula  is  turnetl  off.  The  fluid  is 
aspirated  from  the  chest  into  the  b^tttle  after  the  stopcock  on  tlie 
eanula  sitle  c>f  the  metal  be  tulie  is  turned  i>u.  Ilefi»re  aspirating,  the' 
patient  should  be  given  a  little  whiskey  aod,  if  necessary,  a  hyptnlermio 
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injfction  of  strvdinnie.  He  ^liould  rt'wt  in  the  recumheiit  positinii, 
with  die  arm  hanging  at  the  i?ide.  Tbu  ojM'uiijg  made  by  the  neiallL" 
should  be  covt*re<l  with  imlofonii  eullcKlioiK  The  riskH  of  pameeiite^m 
are  syncope,  ish(x;k,  embolism  from  elots  in  tlie  vessels^  and  letlema  of 
Uie  lung. 

Jacob^^on  says  that  tlie  a^piralioii  of  a  larj^e  effij.sion  from  the  chest 
is  an  iimlonbtetl  danger,  and  is  oet^usioually  foUowed  by  fedenia  of  the 
Imig,  whieh  terminates  fatally  in  about  twenty-four  lionrs.  He 
ipeaku  of  Duftin*^  explanation  of  the  plienomenon  an  probably  the 
oorrect  one.  After  the  removal  of  a  lartJ^i^  etlus^ion  the  eumpre^sed 
Imig  corresponds  to  a  limb  after  the  use  of  Esmareltw  banilaji^e.  Tlie 
vmsocnotor  nervej^  are  paralyzed,  and  when  the  Umg  expands  sudden 
StresA  13  thrown  on  the  [windyzed  vess*^!^ ;  henee  tlie  transudation  of 
serCMilbuminous  fluid,  equivalent  to  the  oozing  so  eonnuon  after 
rpmo%*al    of  the    bandage. 

Suprapubic  Aspiration. — Tempomry  relief  can  begi%\^n  by  supra- 
pubic a^aipiration  to  a  [K^rsuu  who  has  retention  of  urine  from  an 
imiia^sable  stricture  or  from  an  enlarged  prostate  whieh  prevents 
catheterization.  It  oet^^sionally  hap[»eu8  that  after  a  bhidder  has 
bt*€U  ai^pirated  in  these  conditions  a  catheter  ran  be  passed^  I jwause 
the  tensioQ  has  been  removed  fmm  the  posterior  jKirt  of  the  uretlira. 
The  bladder  may  he  aspirated  sevend  tinn's  in  sueeession  ;  l)ut  if  eon- 
ditions  are  present  whielj  reipiire  rt^peated  aspirations,  relief  shcnild 
be  obtained  by  either  supm pubic  eystotomy  or  iM/rineai  section.  To 
emUMiate  a  blatlder  by  supraimbie  aspimtiou,  rigid  antisepsis  should 
ke  employed.  The  needle,  guanled  l>y  the  tiuger,  is  intr*Hhieed  just 
aliove  the  pul»ie  arch  in  the  nnnlian  line.  A  trocar  may  lye  used,  but 
tbe  Potain  aspirator  is  the  safest  instrument. 

Aspiration  of  Joints,— Aspiration  of  a  joint  is  sometimes  resorted 
to  for  the  diagnosis  and  treatment  of  an  etfusion  tT)llowing  trauma* 
tism  or  gonorrhfcal,  tubercular,  or  typhoid  infection.  Tu  aspiniling 
a  joint,  strict  antisepsis  must  be  Ml)servril.  The  pneumatic  aspirator 
in  the  lje»t  instrument  for  this  purpose,  as  the  use  of  the  onlinary 

He  or  trix-ar  is  more  likely  to  be  followed  by  in  feet  ion.  The 
lie  is  entereil  through  a  disinfected  area,  away  tVoni  impijrtant 
nerves  and  ves^Is,  and  the  puncture  is  afterward  covered  with  an 

itic  drese?<ing. 

Paracentesis  Auriculi  and  Pericardii, — ^Paracentesis  auriculi 
(lapping  the  heart  cavity)  and  imraoentesis  pericardii  (tapping  the 
prrieanlial  sac)  are  o{ierations  which  are  done  oidy  in  extrc^me  cases. 
The  right  anriele  may  be  tapped  by  means  of  the  aspirating- needle 
padMd  directly  ImckwanI  in  the  third  interspace  at  the  right  edge  of 
thi*  !«iternuni.  Ttie  pnK*cdure  ha»  been  en^ployed  in  eases  of  dis- 
tention fnjm  pulmonary  congestion^  but  is  not  recoramended,  as  it  i$ 
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hi^lily  dangerous  and  is  of  querstionable  value.  Aspiration 
lieriinirdial  i«ac  is  sometimes  resort chI  to  when  pressure  of  t 
interferes  with  the  heart  action.  Fluid  in  the  {Kriciirdiuni 
reaehwl  hy  introducing  the  aspiniting-neeille  through  the  tif 
sfKiee  two  inches  to  the  left  of  the  left  edge  of  the  sternum  lui 
ing  the  instrument  din^ctly  backward. 

Aapiration  in  Intraperitoneal  Cysts  and  Abscesses, 
peritoneid  masjH*s  should  not  Ik*  aspirated  througli  the  al 
wall,  though  aspiration  is  sometimes  employed  for  diagno^ 
j>oses.  It  should  not  In?  praetiseil  if  pus  is  susj)ected,  n? 
pnK*edun»  is  verj'  liable  to  give  rise  to  fatal  peritonitis.  M< 
this,  ini{K>rtant  orgsms  may  be  puncture^!,  and  tlie  author  wit 
c:ise  in  which  the  oiH»rator  was  on  the  vei^  of  aspirating  an  al 
cyst,  but  for  some  reason  he  ojKrrated  instead.  After  the  al 
cavity  was  exposcnl  sufficient  evidence  was  present  to  show 
anterior  and  the  i>osterior  walls  of  the  stomach  would  ha 
puncturiKl  if  he  had  aspirated,  as  this  organ  was  spread  oui 
large  pancreatic  cyst. 


mOROWN  TOENAIL. 

Ingrown  toenail  is  a  very  common  disonler.  The  ter 
grown  nail "  has  been  in  use  for  years,  but,  practically  sjx-al 
nail  doi's  not  gnnv  in  ;  its  surface  is  ]>artially  covered  by  h 
pliied  tissue  (Fig.  273),  which  gives  it  the  ingrown  appe-arann 
really  an  uh'er,  as  in  most  «ises  there  is  a  granulating  surfa«'C' 
the  side  of  the  nail.  Infection  or  prolonged  pressure  and  i 
nf  the  tissue  at  the  side  of  a  nail  will  rause  this  condition 
in<liiced  ])arti<'ularly  by  close-fitting,  jxunted  boots  or  shoes, 
cases  can  be  treatcMl  satisfactorily  by  removing  the  eause  and 
th(»  t<H»  clean,  and  many  may  be  much  Iwnetited  by  a  proj>e 
shoe,  washing  the  foot  daily  with  warm  water  and  castile  son] 
dncing  by  means  of  a  clean  needle  a  small  M'isp  of  sterilized  al 
cotton  between  the  nail  and  inflamed  tissue  and  increasing  the 
of  eotton  each  day.  After  the  cotton  is  applicnl  the  toe  sh 
wrapped  in  cloths  wrung  out  of  the  following  solution  :  acetate 
one  drachm  ;  tincture  of  opium,  one  ounce  ;  and  water,  oi 
The  bandage  which  is  applied  to  hold  the  cloths  in  place  sh<»ii 
several  openings  in  it  to  allow  the  solution  to  be  applied  ev 
hours. 

Obstinate  cases   recpiire  an  operation,  and   in  cases  in  wl 
nail  and  matrix  are  not  diseased  the  opemtron  can  be  made 
by  the  use  of  a  local  anjesthetic.     One  drachm  of  a  2  per  cent. ; 
of  eucaine,  introduced   hyjHKlerniically,  in   divided  doses,  tir 


i 


with  tin  »li-r;i>,ri]  honh^r  ( Fl^,  274),  and  tins  detached  \m^e  extracted  ; 
iho  di-^<uM  il  tissue  i^  tliuii  remo%*c<l  witli  scisssons  and  the  exposed 
matrix  caiuterized.  The  wound  f*hould  be  dressed  with  wet  antiseptic 
tlre^Jiigs. 

Ill  recent  ca**<*s  in  which  the  nail  and  matrix  are  not  diseased,  a 
cure  may  wmetinies  be  eflected  by  renioving,  in  the  lon^  axis  of  the 
,9til^  an  elliptical  pierce  of  skin  and  ^ubcntaneons  tij^sue;  when  the 
^p  made  by  the  excision  is  elor'ed  by  suture  the  traction  exerted 
Qptin  the  hypertnjphic  tissue  next  to  the  nail  will  be  sufficient  to 
dmw  ihe  tinj^ne  away  and  relieve  the  irritation. 

If  thr  nail  and  matrix  are  diseased,  thev  slioiiM  Ix*  removed,  and 
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for  this  pnqKiso  a  gcnenil  aniesthetic  >lioiil<l  Ik»  given  and  tlit 
split  ii|>  its  it'iitn*  with  a  knife  or  a  |Kiir  of  >bar|>  sciss(»r.s ;  eacli 


Fin.  1'74. 


B 


Inf;n>wn  t<>oiiail.    A.  ABIH",  flap  iiperation  (parts  wmoved  shown  in  B.  A'BD'C).    i 
w«r«lKv  o]H.>rati(>n ;  M'N",  ehowinf?  i>art  rt^movod  hy  Cottinjr'h  vii>eraiion.    (Siiinsoi 

shiMihl  tlien  Ik?  reniovcxl  with  a  jiair  of  forceps,  and  all  niatri 
}rranukuion-tisi?ue  thoroughly  destroyed  by  means  of  scissor 
curette.     The   wound   sliould   be   treated   as   an    idcer. 


BEDSORES.  OR  DEOUBITIS. 

A  IkmIsofc  is  a  necrotic  area  due  to  pressure  uj>on  a  region 
overlies  a  l>ony  prominence,  and  is  one  of  tlie  ni(»st  aggnivatini 
conditions  which  may  arise  during  a  ])rolongtd  illness  or  : 
shi)rtly  after  certain  injuries.  Wrinkled  undei^sluets,  inequali 
the  inattn»ss,  heat,  moisture,  and  foreign  bodies  (such  as  cruml 
strongly  pr(*ilis|H)so  to  the  formation  of  beilsores  in  jjatients  w 
comjH'lled  to  Ih»  in  the  recumbent  ]>osture  for  a  long  period  of 
They  occur  in  old  and  feeble  i>eople,  and  in  young  jxitients  w! 
confined  to  be<l  with  an  exhausting  fever  or  a  chronic  d 
Paralyzed  ])arts  are  esiK'cially  prone  to  lKK;lsores,  and  delirion 
insane  luitients  are  very  liable  to  them.  Injuries  associateil 
nerve-lesions  predisi>ose  to  bedsores.  They  are  seen  over  the 
sjuTurn,  spine,  scapula\  and  occiput  as  a  result  of  pressure  whi 
jKitient  is  in  the  rcrumbent  posture.  In  the  side  position  the; 
form  over  the  malleoli,  knees,  trochanters,  shoulders,  elbows,  ( 
side  of  the  face. 

The  prognosis  depends  largc»ly  ujwn  the  vitality  of  the  p 
and  the  condition  which  confines  him  to  bed.  In  paralyzed 
they  are  very  hanl  to  manage,  and  frequently  go  from  bj 
worse,  and  may  even  prove  fatal  from  exhaustion  or  blood-poise 
The  early  apiHjantnce  of  a  bedsore  in  spinal  injuries  generally 
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i-alesi  a  fatal  terminatiotL  Extensive  IxMisores  in  the  spinal  region 
may  rausi?  neenwis*  **f  ilie  vertebne,  and  nniy  ex  tend  to  the  epinal 
«>rd  and  eaiise  a  fatal  nieiiiniritr?^.  Kedson/s  fK'eiirring  in  the  yoniig 
diirifig  fevers  and  in  jwitienti?  with  fraetnres  uf  the  lower  extremities 
can  usually  be  kept  under  control.  They  readily  heal  when  preg.sure 
is  relievetl  and  the  vitality  of  the  piitient  is  re.stored. 

The  apjK*aranc<.^  of  a  Iriealized  discolunition  over  prominent  part8 
in  U'd-riilden  patients  i?^  indicative  of  Ucdsore  formation,  and  j>ronipt 
action  on  the  part  of  the  attendant  is  necessary  to  prevent  ulceration. 
In  die  majority  of  casc*s  sevend  days  liefore  a  breacli  in  the  surface 
takes  place  theaffectcnl  skin  is  reil,  rigid,  and  tough,  and  when  pressed 
ttp<m  witli  the  Bnger  tlie  displaced  blmwl  returns  slowly.  When 
digital  prepare  fails  to  displace  the  IjIockI  in  the  part,  and  the  area 
presse<l  u|K»n  remains  dusky  in  color  and  feels  leathery  to  the  touch, 
a  grayish,  greenish,  or  t>lackish  slongh  forms,  and  when  the  slough  is 
nrmovi»d  ao  ulcer  remains. 

Public  inlinnaries  and  asylums  now  record  tlie  number  of  bed- 
sores which  oc€ur,  and  owing  to  the  advance  in  the  standard  of 
nursing  the  numlwr  in  such  institutions  is  greatly  decreasing. 

GfMid  ju^lgment  and  energetic  work  on  the  part  of  the  attendant 
will  ill  many  eases  pnnent  a  bedsore.  The  f^hysieiau  in  charge  of 
the  ease  should  see  that  the  attendant  has  help  in  biiihing,  turning, 
and  lifting  the  patient.  A  single  l>ed  with  a  sniouth,  tirru,  even 
fiiattrt\ss  should  be  use<l.  When  tlie  patient  can  affonl  it,  and  when 
hi^  c*>nditton  will  i>ermit  his  Ining  movtxl,  it  U  best  to  have  two 
Mivh  IhhIs  ;  one  can  then  l»e  tixetl  and  airetl  while  the  other  h 
being  oocupied. 

At  the  beginning  of  the  patient's  illness  the  attendant's  great 
care  shoidd  \h*  to  prevent  lH»ds4»rcs.  The  patient \s  skin,  especially 
over  prominent  parts,  should  be  washed  every  four  hours  with  hot 
wmt^^r,  90ap,  and  a  soft  sponge,  artd  drie<|  with  a  warm  towel ;  after 
which  there  shouhl  be  aj>idied  a  s:iturutiHl  solutiun  <»f  aleoliol  and 
alatD.  The  covers  l>eneath  the  |witieiit  should  be  kept  smtwth  and 
diy,  and  free  from  creases,  foreign  brMlics,  urine.  fJeees,  and  wotind- 
ilWI«irgt»s.  Tlie  under  cover^^  can  he  kept  smtMith  by  pinning  them 
to  the  side!*  of  the  mattress.  If  no  better  means  are  at  hand,  the 
be  [>re vented  from  (^oniing  in  contact  with  the  covers  by 
Bws|iuj>er  covered  wiffi  plenty  of  alfsorbent  cotton.  Tlie 
urine  frfjni  a  man  or  boy  can  be  collected  in  a  wide-mouth  bottle.  A 
female  or  a  {Kitient  who  has  a  urinary  fistula  or  a  discliarging  wound 
can  be  kept  dry  by  the  use  of  plenty  of  go^xl  absnrbing  nuiterial 
packed  aJKuit  the  part  and  changHl  frequently.  If  the  patient's  con- 
dilioil  will  permit,  he  shonltl  Ik*  turned  fretpiently,  ^o  as  to  relieve 
and  allow  air  to  tlie  part.     Pressure  must  be  relieved  by 
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cliange  of  pctsitioiiy  soft  pillows,  air-cu.shions,  and,  if  necessary,  a 
waUT-liwl. 

If  in  >|iito  of  the  careful  nursing,  localized  re<lness  appears,  it  may 
not  gt't  lieyond  this  stage  if  the  skin  is  kept  clean,  dry,  and  cool, 
and  i^  pn»tii*teil  by  a  rubber  pneumatic  cushion,  and  bathed  twice 
daily  with  two  drachms  of  salt  to  one  pint  of  whiskey. 

When  the  <*piderniis  becomes  detached  a  slough  may  in  nianv 
cases  be  pn-vente<l  by  relieving  j)ressure,  disinfecting  twice  dailv, 
and  applying  a  solution  of  nitrate  of  silver  (grains  xx  to  the  ounce 
of  distilled  water).  When  the  skin  breaks  it  should  1h>  treated  hv 
a  spray  of  hydnigen  jK'n^xide,  irrigate<l  with  corrosive  sublimate 
(1  :  2iM>l,  du>teil  with  itKlofomi,  and  coven'd  with  a  piece  of  h'nt 
spn*ad  with  zinc  ointment.  In  advananl  sores,  when  the  odor  is  foul, 
the  >kin  bkick,  and  a  line  of  demarcsition  fornieil,  the  slough  should 
Iw  removi^ilby  mean^  of  scissors  and  fon'ejxs^and  the  exposed  surface 
treaietl  with  disintiH^tants  and  a  mild  astringent  ointment.  If  pha- 
ginhena  ap|>ears,  the  jxirt  >hould  Ix?  jKiinted  with  pure  carbolic  acid. 
"A  young lutient  coven^l  by  numerous  sores  may  be  kept  immersed 
in  a  Ixilh  with  a  swim-collar  arttund  his  neck.  The  water  recpiires 
frvt|Uent  changing,  and  i)ermang:inate  of  j>otassium  or  l>oric  acid  may 
Ik*  addetl  "  ( Warn»n  and  Gould). 

If  a  lH^l>orc  apjnnirs  in  an  old  person  with  an  intracapsular  fraet- 
un\  Hi*  attempt  should  W  made  to  obtain  union,  but  the  thigh  and 
hip  -hould  Im'  inunol>iliziMl  by  means  of  [xisteboanl  splints  and  the 
(utii  nt  gotten  out  of  IkhI. 


FOREIGN  BODIES  IN  THE  TISSUES. 
If  fonign  In^lies  an*  acci<lentally  introcluced  into  the  tissues,  infec- 
tion rn-ui  <  in  the  vast  majority  of  cases,  together  with  loc«lize<l  or 
ditViisinl  iutlammatitui  and  pus-formation  ;  but  occasionally  the  Ixnly 
U\sMno-  ouoysted  antl  no  harm  follows.  Such  agents  as  splinters, 
pii\v<  K\i  ovstor->hells,  and  l>ones  often  give  rise  to  disastrous  conse- 
tjuruix  <.  Oravel,  bullets,  and  nee<lles  may  remain  iml>edded  in  the 
ti'<>ues  iudehniiely  without  c:uising  inflammation.  In  most  cases  the 
dan^vT  i<  from  iiitVvtion,  and  the  treatment  indicated  is  to  oj>en  the 
wound,  oxinict  the  foriMgn  l>o<ly,  disinfect,  drain,  and  pjirtly  close  the 
wound.  If  the  foivign  biMly  is  immeiliately  under  the  skin,  the 
wound  can  Iv  sutunnl  and  drainage  effected  between  the  sutures. 
The  ..-niv  is  invaluable  tor  diagnosis  and  for  the  detection  of  the 
pn^som^*  of  t\M'eign  IkhUcs  in  the  tissue.  The  fluorescent  screen  is  by 
tar  the  simpler  meihoil  of  using  the  rays,  but  if  the  body  is  deeply 
s*\Uih1  and  near  innH>rtant  structures,  a  skiagram  should  be  taken  and 
kept  eKv<o  at  hand  for  rt^feriMice  during  the  operation  for  removal. 


To  locate  accu  rat  t'ly  the  jK)sitioii  otllic  fiKreigii  UkIv  from  tho  skta^niiii, 
the  nii*lli<Kl  firigiiiaud  l»y  Dr,  W.  M.  Swe<»t,  of  rhi*  Jptt'erson  Miiliral 
tVJlejffe,  h  iin>^t  ^^itihfiietory.  lMirri»rri  IknIic';  hi  tlie  skin,  or  ininie- 
•1  lately  Ix^iu-atl I  il»  mm  br  n^iiKiVi'il  hy  tin*  aid  i»f  a  ItK'al  aiiLCstliKit!, 
Uut  when  the  body  if^  deeply  seatc*!  and  near  inijKirtant  structures, 
general  anie?*thesia  should  li«*  einpIovftL 

Blank-cartridge  Injuries. — TIkh^  injuri<*s  are  generally  at  close 
range;  eonscNjuently  fMnvder- burns  nud  larerationsi  usnally  are  met 
with.  It  scniu»t'rnn's  bapjH'ns  tluit  ttu*  wad  is  blown  iiit^i  the  tis- 
sues The  wonnd  is  always  iiifei'ted  aiul  there  is  great  danger  of 
tetania.  After  sueh  an  injnry  tlie  ]mtient  should  be  antesthetized, 
and  tiioderate  eapillarv  blee<ling  should  he  encouraged  to  aid  in  wash- 
ing out  infeeting  nialeriab  Spurting  ves'^eLs  nuist  be  ligated  at  once, 
ShrecU  of  bnrneil  tissue  and  wadiling,  or  any  other  foreign  substance, 
shfMjhi  Im'  removcnh  Tis.sne-nH^esses  must  l>e  laid  i»pen,  and  the 
WCHind  and  the  skin  for  a  eiinsidei*!d)Ie  distanee  about  it  must  be 
thoroughly  i^s^rnbbcd  with  liot  wat<^r  ami  green  soap,  a  stiff  brni>h 
luring  nseil.  EtluT  and  aleohol  slioidd  he  freely  used  on  the  |)artj 
after  which  a  Mvhiticni  of  hiehloriih'  (1  :  1000)  slionid  l>e  applied.  If 
tliere  h  the  slightest  dt*ubt  as  to  the  etticieney  of  free  drainag*?,  deep 
incisions  into  the  tissue  shoidd  be  ma*le  (Lilieuthal)*  \n  sutures 
f>ihould  l>c  used,  afitl  the  wouiitl  sluiuld  be  dusteil  with  iodofonu  and 
i^ery  lightly  jmeked  with  imloform  gatize.  Over  this  a  wet  hiehloride 
drc5s^ing  should  be  a|»pl»eth  Powder^graitis  when  il riven  into  the 
ftkin  nmke  ntisightly  marks,  and  sh«add  Ik*  reniovetl  hy  active  sernb- 
fbtng  nilli  a  stiff  brush  antl  by  pieking  tMit  each  grain  with  a  neetUe, 
Even  if  the  entire  gniin  eaujiot  be  removed,  the  diseoloration  will  be 
greatly  modified  by  hrcjiking  it  up. 


EPISTAXIS. 
Epi;«ta5cis,  or  bbKnltng  from  the  nose,  may  come  from  one  of  a 
fiiimber  of  causes.  It  is  often  a  very  trivial  matter  ;  but  in  some  few 
it  is  very  iW*rioni<,  and  may  even  cause  death.  SwolnKla  t|Uotes 
(our  ciifle^  of  death  from  e[»i>tiixis.  One  was  a  ease  of  hiem«»|»liilia  dne 
to«»|iticsetnia  in  an  infant  with  pmorrhteal  eimjunetivitis  and  rhiuiti.s. 
In  another  eit^  pnndint  rhinitis  was  accompanied  by  ejiistaxis.  In 
the  two  oihen*  the  jiatients  had  diphtheria.  The  atithor  saw  death 
fnjm  heart  riot  in  an  alcolmlie  who  bled  from  the  nose  for  twelve 
Isour^  Ind^ire  receiving  nnMlical  attentiim. 

A  common  cause  of  epistaxis  is  ulceration  or  a  small  abrasion  of 
'the  sieptnm.     Tmrnuatie  epistaxi^  maybe  pnKluc<ul  by  blows  n|M)u 
the  nose^  head,  or  trunk,  and  (Ktufs  frequently  in  fractures  of  the 
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t*knll,  wipeciiilly  wlten  the*  cmnial  Imse  la  mviAvet],  Such 
ni*>  mU*\umh,  angioma ta,  sjircomata*  nai^ophiiryngeal  polypi,  or  | 
may  give  ri^c  to  it,  l*nnisiti*i^  :iml  fumgti  IkmIics  may  excite  bli 
SiHintuntHitis^  epit^taxii*  ii*  liable  to  ixx?ur  at  any  time  in  alofl 
pictljurio  rliil(ln*ri  nml  114)11  lti«.  Youiij^  people^  especially  gil 
pn»iie  U)  it  ulMttit  the  lime  of  piil>erty  ;  am]  abnomial  .states 
bloody  f^ueh  a.^  obtain  in  amrmia,  ^icurvv,  bfemupliilia,  and  p^ 
caudt*  this  form  of  epi^taxii^.  It  h  consiilert*!!  a  symptom  og 
diMirilene,  such  a*i  typhoid  fever  and  cirrhosis  of  the  liver;  i 
ftianally  occurs  during  apoplectiform  cserebral  congestion  noi 
•rise  during  any  febrile  malady. 

Fig.  275. 


Pluggini?  ihfc  narcB  for  eplsUxb  by  meanB  of  a  soft  c^thi'ter. 

In  many  cuse^  .■^potitiineous  bleeding  from  the  nose  is  bei 
and  should  be  allowed,  withm  the  limits  of  safety,  to  take  I 
course.  When  tlie  bleeding  h  persistent  and  before  the  system^ 
to  show  the  etfccts  of  the  hemorrliage,  no  time  sh(»nld  be  lost  in^ 
t^i  a.seertain  the  Bouree  of  the  trouble.  Bv  means  of  the  nasai 
Inm  or  the  rhinoseope  and  a  head-mirror,  lesitms  cxiusing  hem<j 
from  tlie  nose,  ^nell  as  vurieosc  veins,  abrasion?,  and  nleern,  ^ 
loeat^nl  and  treated  with  the  cautery.  Growths,  foreign  bodi^ 
pamsites  musl  be  removed^  and  the  hemc^rrhage  arreirted  by  m| 


astringents,  pressure,  or  tlic  cautery.  U-rd  water  injected  into  the 
postril  will  sfim'^timcs  arre^^t  Itemorrhage.  Tlu^  inhalation  of  ttiqien- 
tine  Ims  been  rrcommcntlrd  ;  solutions  ot':iluni,  fKimaiiit'Iis^  and  tnnniii 
Imvt^beeti  usetl  with  snccess.  The  injeetiuii  iy(  liydn^geti  pentxide  will 
stop  the  flow  in  mimy  casej!i.  Mongol's  solution  when  listed  in  the  nose 
pniduces  a  fonl  and  disfruslingj  magaia,  and  has  no  advantage  over 
the  remedies  nienlioned.  Lint  or  ^iize  soaked  in  antipyrine  (10 
per  cent.)  solution  or  gelatin  (10  i>er  cent.)  solution  is  a  gorwl  plan 
of  treatment. 

In  severe  epistaxi.^  compression  in  f^ome  form  is  necessary.     If 
the  source  of  the  hemorrhage  is  from  the  anterior  nares,  it  can  usu- 

Fm.  27(». 


Thii  ptjtsiL'iior  plug  in  p<«1tion. 

allir  be  checked  by  packing  one  or  both  nogtrils  with  iodoform  gauze 
orgmuze  sonked  in  Carnot*s  solution  (pf  gelatin  (gelatin,  five  (larts ; 
caleiiuu  chloride,  one  jxirt ;  water,  one  hundred  part>i).  Equal  press- 
ure on  all  sides  can  Iw  induced  by  tlie  use  of  a  rubber  tampon ,  in 
tlie  s^liajve  of  a  small  elongated  rubber  l)ag,  which  is  introduced  into 
tlie  narei^  in  an  empty  state,  is  then  inflated,  and  is  kc])t  so  until 
the  time  arrives  for  it  to  be  remove<b  A  long,  thin  condurn  used 
thu»  will  often  be  serviceable.  A  apecial  instrument,  Bellocq's 
cannla,  hajs  been  deviscfl  for  the  puri>ose  of  introducing  the  plugs 
Ito  Uie  nares ;  or  the  plugs  may  be  intrmluced  by  means  of  a  rubber 
Itheter  ptuwed  into  the  pharynx  through  the  inferior  meatus*     A 
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silk  thread  having  a  suitably  sized  plug  of  gauze  is  fastened 
eye  of  a  catheter  ( Fig.  275).  The  catheter  is  then  withdrawn  fi 
no:<e,  and  the  phig  is  drawn  into  the  posterior  naris  (Fig.  276) 
same  proceihire  is  carried  out  upon  the  other  nostril,  then  both 
are  {Kicked  from  In^fore  back^'ard,  an<l  tlie  ends  of  the  string? 
project  from  the  nostrils  are  tied. 

Bi'fore  plugging  the  nares,  place  the  patient  in  the  m<Klifie( 
delenbui^  ]>osition  and  irrigate  the  nares  with  a  s:itunitod  solu 
warm  l)oric  acid.  The  thread,  catheter,  and  i)lng  should  be  ste 
Remove  the  phig  in  twenty-four  hours,  and,  if  necessary,  in 
a  second  one.  If  the  patient  is  cxhansttHl  from  loss  of  blood, 
tra venous  injection  of  salt  solution  should  be  given. 

As  Carnot  n»coniniends  the  internal  administration  of  his 
mixture  in  internal  hemorrhage  and  in  iKcniophilia,  it  may  be 
plan  to  give  it  int<*rna]ly  in  obstinate  cases  of  epistaxis.  A 
t*ent.  solution  of  gelatin  may  be  given  by  the  mouth. 


m 
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HEMORRHAOE  FROM  THE  PALMAR  ARCH] 

This  may  occur  after  a  puncture^  laceration,  or  a  cut  by  sncli 
as  glass  or  a  knife.     A  shnighing  proiH»ss  may  extend  from 
tissues  an<l  effect  an  o)H'ning  into  one  of  the  arches.     Heme 
from  oii«»  of  the  jKiImar  arches  is  always  troublesome  and  diff 
rontrol. 

TiKlcr  no  <'irtMnnstances  should  styptics,  which  are  known  1 
raj)i<l  and  cxtrnsivo  clots,  lx»  useil.  Prof.  Keen  rejiorts  a 
which  a  small  aneurism  of  the  sujxTficial  arch  was  injected  >\ 
dn»|>s  <»f  undiluted  MonseVs  solution.  As  soon  as  this  dn 
intHMhu'cil  the  whole  hand  Iwcame  blanrhed,  well-marked  gji 
(|nickly  followed,  and  it  was  necessjirv  to  amputate  above  tin 
In  \\\(^  PhUdiU'lphhi  .Vedical  77/wcj*,  Sept.  10,  1881,  p.  195,  is  r< 
a  cas(»  in  which  a  few  drops  of  nitrate  of  silver  solution  inject 
a  uicvus  caused  gangrene  of  two  fingers.  Strong  styptics  apj 
open  wounds  (►f  the  arch  may  produce  the  simie  results, 
runninii:  across  the  palm  from  the  base  of  the  hyperextended 
overlies  the  superficial  arch  (Fig.  26.')).  If  from  a  wound  in  1 
gion  bright  1)1o(k1  flows  profusely  in  jets,  hemorrhage  from  the 
ficial  arch  shouhl  Ix^  suspected.  Compression  is  inadequate, 
threatens  gangrene  or  sloughing,  and  it  should  not  l)e  reliec 
Operative  nu^asures  should  be  instituted  at  once.  Under  th 
antisepsis  the  hand  should  Ix?  made  bloodless  by  a  tourniqv 
primarj'  wound  enlarged  on  a  line  with  the  arch,  and  the  c 
ends  of  the  arch  searcheil  for,  even  thougli  extensive  dissect 


I 
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Ik*  used  m  tlie  dissection  to  itvoiil  injuriug  the  branches  of  the  oiedhia 
and  tilnur  nerves* 

Many  surgeons  believe  that  it  ib  unnecessary  to  tie  the  arteries  in 
the  arm  or  forcatiii  tVir  heninrrhtige  from  tlie  sujierficial  ur  dt'ej*  pal- 
mar areh. 

If  mtemiiU  tiJ  gwretnv  llir  bleeding  vessel  in  tlie  wunnd  fail,  it  is 
better  to  ligute  the  braehial  artery  at  once  iu  the  niiildle  of  the 
arm  (Stoiiehain).  The  same  antliority  says  that  ligature  uf  the  radial 
and  ulnar  arteries  may  nut  nrrest  the  heinorrhagej  ur  at  least  may  rh> 
60  OdIv  for  a  tinie,  as  the  bluiMi  will  be  bn»uglit  tu  the  areli  by  the 
interossi'ous  bmnehes. 

Hemorrhage  from  the  Deep  Palmar  Arch. — The  dvep  palmar 
»rch  lies  about  one  ineh  almve  the  snperfieial  arch  (Fig.  2()5),  and  when 
divideil  bleeds  pnifusely.  The  divided  ends  shoultl  be  suaght  for 
by  an  extensive  disswtiou  if  necessary  befiuT^  ligjtting  the  braehial 
in  continuity,  A  tHurni^pic'l  applied  to  the  ami  wilt  l>e  of  great 
a^istance. 

A  good  method  for  gaining  aeeess  to  ihr  arrh  is  to  make  an  in- 
cision through  the  skin,  starting  «>ver  the  up[>(*r  third  lA'  the  shat^t 
of  the  metacarpal  bone  of  the  thomb,  and  numiug  dt*\vjnvard  nm] 
inwartl,  keeping  a  quarter  of  an  ineh  above  the  line  nf  t\w  sujRTtieial 
arch  and  ending  on  the  ulnar  side  of  the  barjd  a  litih'  below  the 
pisiform  IxJiie.  This  ineisiiMi  will  also  give  aeeess  to  tlie  «n|n^rfieial 
areh.  A  tlap  containing  skin  and  sup-rfieinl  fascia  shuuld  be  dis- 
sct?te<l  upward  for  an  ineh  '.uv\  a  liaifj  and  ample  room  Avill  be 
aff*»rdi-d  to  keep  *-lear  »*f  imiM»rtant  striietnres.  The  tenth ms  sbouhl 
\k*  drawn  t«i  the  sides  by  means  <»f  bhiiit  retractors.  If  the  primary 
injury  did  not  open  widely  the  ]^kalniar  fascia,  this  should  be  done 
by  a  blunt  p«iir  of  8<.*issors  or  a  knife,  and  the  mjirgiiis  of  the  fascia 
drawn  to  eac*h  side.  An  assistant  ntjw  relaxes  the  toiirnifpiet,  and 
by  the  bleeding  the  exact  location  of  tin-  vessel  may  be  seen.  Bi^th 
3ides  of  the  aivlj  sluadd  l)e  ligate<l  with  hue  silk.  »T.  Clialmcrs 
Da  Cofita  has  sngge^tetl  that  the  deep  an-b  might  l>e  exposed  and 
ligaleci  retidily  by  the  rncisit>n  Mynter  employs  in  resecting  the 
wrist — that  in,  an  incision  sejKirating  the  metacarpal  bones  and  the 
banes  uf  the  wrist. 

If  for  any  reason  the  ends  of  the  vessel  in  hemorrhage  from  the 
deep  jialmar  an»h  cannot  be  secured,  and  com[>ression  proves  nnsatis- 
Eietory,  it  is  best  to  iigate  at  once  the  braehial  in  the  middle  of 
tlie  ann.  In  1893  a  patient  was  admitted  to  the  Jefferson  Me^lical 
(V>llcge  Hospital  who  had  nn-eived  a  laeenUcd  wound  of  the  palm 
and  a  laceration  of  the  deep  palmar  areh.     Compression  tailed  to 
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check  the  hemorrhage.  Ligation  of  the  radial  and  ulnar  arteries 
failed.  The  brachial  artery  was  then  ligated  at  tlie  bend  of  the 
elbow ;  this  was  unsatisfactory,  and  amputation  of  the  hand  was 
necessary  before  the  hemorrhage  could  be  stopjK^d. 


AMPUTATION  OP  THE  FINGERS  AND  TOES. 

Amputation  of  the  fingers  may  be  necessary  c»n  account  of  trau- 
matism, necrosis,  gangn»nc,  ulceration,  or  deformity. 

In  amputating  a  finger  it  is  always  desirable  to  save  as  much  of 
the  member  as  {K)ssible,  and  this  is  especially  true  of  the  thumb  and 
the  index  finger.  It  is  well  to  rememl)er  during  operations  upon 
fingers  that  the  prominence  caused  by  flexing  a  finger  is  the  head  of 
the  proximal  phalanx.  A  knowledge  of  the  relations  of  a  joint  to  the 
creast^s  on  the  jmlmar  surface  of  tlie  finger  will  greatly  facilitate  an 
amputation  at  that  joint.  The  distal  crease  on  the  palmar  surface 
of  the  fingers  is  a  little  above  the  joint ;  the  middle  crease  is  oppo- 
site the  middle  joint;  and  the  proximal  crease  nearly  three-fourths 
of  an  inch  Ik»Iow  the  metacarpo-phalangeal  joint.  The  joints  of  the 
finger  lie  a  little  below  the  prominence  formed  by  flexion  of  the 
fingers.  In  a  finger  amputation  above  the  middle  of  the  middle 
phalanx  the  flexor  tendon  should  always  be  anchored  by  means  of 
fine  silk  to  the  jwriosteum,  otherwise  the  stump  cannot  be  flexed,  and 
will  remain  in  the  extended  position.  The  theca,  or  tendon-sheath, 
should  he  ligated  after  it  has  been  dividtnl  in  an  amputation,  to  guard 
agtiinst  infection  extending  up  the  finger.  The  flap  or  flaps  should 
be  so  arrangcnl  that  the  s(*i\r  will  be  free  from  pressure  while  the 
patient  is  using  his  hand.  Bones  undergoing  necrosis  should  be  re- 
moved at  a  joint,  and  not  in  their  continuity. 

Tn  a  working-man  avoid,  if  possible,  cutting  off  the  head  of  the 
metacarpal  bone,  as  it  weakens  the  hand.  Close  the  wound  with  as 
few  stitches  as  ])ossible,  and  have  sufficient  space  between  them  for 
free  drainage.  Most  of  the  bad  results  seen  after  amputation  of 
the  fingers  are  due  to  an  excessive  number  of  stitches  in  the  flaps  and 
failure  to  close  the  theca  and  anchor  the  flexor  tendon. 

Amputation  of  the  Distal  Phalanx  (Fig.  277,  A\ — One  simple 
method  which  has  stood  the  test  of  time  for  removing  the  distal 
l>halanx  is  as  follows  :  the  patient's  hand  is  pronated,  and  the  fingers 
which  are  not  concerned  in  the  operation  are  flexed.  The  operator 
places  the  palmar  surface  of  his  left  index  finger  under  the  distal 
phalanx  and  his  thumb  rests  upon  the  nail  of  the  finger  to  be  ojK?rate<l 
upon.  By  pressing  with  his  thumb  the  phalanx  is  strongly  flexed,  and 
U  semilunar  incision  is  made  across  the  finger,  its  convexity  passing  a 
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quarter  of  an  inch  below  the  prominence  caused  hy  the  flexion ;  the 
soft  parts  are  pushed  back  and  the  joint  is  opened ;  the  lateral  liga- 


Fio.  277. 


^. flisartlnilution  of  phalanx:  palmar  flap,  B,  amputation  in  continuity  by  a  circular 
Aap.  t\  mctacanM>-|>tiulanf?eal  disHfticulation.  If,  amputation  u{  metacari»al  lK)ne  in  contin- 
uity. /;.  lliuirtirulatitiii  •iflittle  finder.  F.  disarticulatitm  of  liftli  nictacar|ial  bone.  &,  ampu- 
tation at  the  wri^t.  rireular.    //,  amputation  at  the  wriht,  hiteral.    (Stimson.) 

ments  are  out  from  within  oiitwanl ;  traction  is  made  on  the  phalanx, 
and,  the  joint  being  well  ojwned,  the  knife  is  introiluced  between  the 


Amputation  of  n  finu'«'r  liy  iIk*  lunjr  |»almar  flap.    'Aflor  Kttmarch.t 

Ijones  (Fig.  27S),an<l  a  l«niir  pnlnmr  flap  is  made  by  keeping  the  knife 
close  to  the  under  surface  of  ih<'  bone  and  cutting  downward  toward 
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the  tip  of  the  finger.     If  for  any  reason  the  flap  just  made 
fieienty  the  bead  of  the  .•^^eond  phahinx  must  be  removed, 
tures  arc  nH|iiireil,  and  the  puhnar  flap  is  sewed  in  place 
stitches. 

Disarticulation  of  the  Middle  Phalanx. — Disarticulati^ 
middle,  or  sec«>nd,  plialanx  may  be  accomplished  by  a  metho 
to  the  one  employed  in  n»moving  the  distal  phalanx.  Th 
flap  should  be  h»ng  enough  to  cover  IcKisely  the  head  of  the 
phalanx.  Ligatures  will  \>c  necessary,  and  the  theca  must 
and  the  flexor  temlon  anchored  to  the  |K*riosteum  or  sew 
flaps.  Few  stitches  should  Ik?  employed  to  approximate  the 
as  to  favor  drainage  between  them. 

Amputation  of  the  Middle  Phaleuix  in  its  Continuity, 
sible,  it  is  l>est  to  amputate  this  phalanx  a  little  below  it: 
and  when  the  lK»ue  is  to  Iw  sawed  a  long  {lalmar  and  a  she 
flap  should  Ik?  made ;  some  operators,  however,  prefer  a  circ 
After  the  1m me  has  In^en  sawed  the  theca  should  be  lig 
the  flexor  tendon  stitched  to  the  periosteum  or  fastened  in 
Tiffany,  of  Baltimore,  removes  this  phalanx  at  the  joint 
sewing  the  flaps  {Misses  sutures  through  the  flexor  tendoi 
sheath.  He  siiys  g<xKl  motion  can  Ik?  s(»iMireil  by  an  an 
done  in  this  manner.  When  in  amputation  of  the  fingers  a 
middle  of  the  middle  phalanx  it  is  impossible  to  fix  the  t 
the  flap  or  to  the  {KTiosteum,  it  is  best  to  amputate  at  tl 
carpo-plialaiiireal  articulation. 

Amputation  of  the  Proximal  Phalanx  in  its  Continu 
the  flexor  tiMidon  can  Iki  anchonnl,  this  bone  in  suitable  eases  j 
sawed  tlironorh  nitiier  than  disarticulated  at  the  metaearpo-pl 
joint,  as  the  stumj)  will  Ik?  serviceable  as  an  opponent  to  th 
This  proeediiro  is  similar  to  the  one  employed  in  aniputf 
middle  phalanx  in  its  continuity. 

Disarticulation  of  the  Proximal  Phalanx  at  the  Me 
phalangealJoint. — This  is  the  most  common  amputation  doi 
hand,  and  is  best  performed  by  the  oval  or  "  racket "  meth< 
hand  is  held  in  pronation,  and  the  radial  and  the  ulnar  an 
compressed  above*  the  wrist ;  the  incision  is  started  a  littl 
the  head  of  the  metac^irpal  bone,  and  is  carried  down  in  th 
line  to  beyond  the  base  of  the  phalanx  ;  the  knife  is  then 
obliquely  downward  on  one  side  and  swept  across  the  palmj 
of  the  finorer  to  the  other  side  at  the  level  of  the  web;  ii 
carrie<l  obliquely  upward  to  meet  the  longitudinal  cut  on  th< 
(Fig.  277,  C).  These  incisions  are  at  first  made  through  the 
superficial  fascia.  The  deeper  structures  are  then  dividec 
bone,  the  joint  is  opened  from  below,  and  disarticulation  is 
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^Fig.  279).  If  it  is  necessary  to  remove  ti  |uirt  or  ;ill  of  the  meta- 
carpal bone,  free  access  can  be  obtained  by  iiilarging  the  dorjiiil 
incii^ion. 

Removal  of  the  Head  of  the  Metacarpal  Bone  after  Disar- 
ticulation of  a  Finger.^ — If  it  h  necessary  to  n^niove  the  head  of  a 
metacarpeil  bone  lifter  the  finger  lias  been  taken  <ifl*  at  the  jtMnt,  free 
access  to  the  bone  may  be  gained  by  extending  tlie  tjorsjd  incii>i.jn 
upward  (Fig,  277,  i>)-  Tlie  bone  is  freed  from  the  (inrrouiHling  tissue 
by  means  of  a  knife,  a  two-tjiiled  retractor  is  adjusted,  and  tlie  head 
ift  removed  with  a  pair  of  cutting-forceps  (Fig.  280}. 

Fia.  279. 


|tiduir«tiAp«d   iacliioQ    fur   luu^Utlon  of  tbo    liogvr  ai  Uiu  ineUcarpo-pbalangciLl  jofnt 

(Alter  Roiter.) 

Amputation  of  a  Fingrer  and  its  Metacarpal  Bone  in  Con- 
tuiuity.^ — The  incisions  for  the  rt»moval  of  a  fi  ngt^r  and  a  port  ion  of 
itfi  metacarpal  brme  are  the  same  as  for  ilisartieulation  of  a  finger  at 
the  mctac-arpo-phalangeal  joint,  the  one  on  the  dorsum  lieing  extended 

Llwunkward  to  a  jxnnt  a  little  al>ove  the  point  at  vvhieli  the  bone  is  to 
be  dividwl  (Fig,  277,  />).  The  tissue  is  carefully  separatetl  from  the 
bone  by  means  <if  a  knife  and  dissector*  The  neighboring  fingers 
are  then  forcibly  drawn  aside  ;  the  lower  cod  of  the  bone  is  lifted  out 
of  the  wound  with  bone-foreeps,  a  two-tailed  retnietor  is  adjusted, 
pud  tlie  bone  i<j  sawed  with  a  chain-saw  or  cut  with  bone-plici*s,  and 
fbe  fn^rnient  of  the  bone  with  tlie  finder  is  removed* 

Bemoval  of  a  Finder  with  its  Metacarpal  Bone. — This  opera- 
tion  can  be  performed  by  the  "racket"  incision,  and  the  steps  are 
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similar  to  those  employed  in  removing  the  metacarpal  bone  in  its 
continuity^  though  in  this  operation  the  dor^l  incision  extends  to  a 
point  one-quarter  of  an  inch  above  the  carpo-metaeaqial  articulation. 
The  tendons  are  drawn  aside  and  the  ti^^sue  is  se{)arated  from  the 
U.me  aliove  and  at  the  sides  by  means  of  a  blunt  dissector.  The 
lin*»vr  is  then  disarticukted  at  the  nietacarpo-phalang(»al  joint,  the 
lower  end  of  the  bone  is  freed  and  held  up  with  a  pair  of  bone- forceps, 
while  the  soft  parts  are  dissected  from  the  palmar  surface  up  to  the 

Fig.  280. 


Komoval  of  tbc  head  of  a  metacarpal  bone.    (Skey. ) 

c:irpo-nu'tncarpal  joint.  The  ligaments  are  then  incised  and  the  bone 
n^novi^l.  In  doinsr  this  ojuTation  c:ire  shouM  U*  taken  not  to  injure 
inijH>rtant  striictun's  in  the  jxilm  of  the  hand,  and  this  is  sat'oly 
aocomplisluHl  by  keeping  the  dissecting  instrument  close  to  the 
bone. 

Amputation  of  the  Toes. — Caries,  necmsis,  deformities,  trauma- 
tisms, and,  occasionally,  gangrene  may  necessitate  the  amputation  of 
the  to<*s. 

Partial  amputation  of  the  four  smaller  toes  is  rarely  performed, 
as  the  stump  after  such  an  ojwration  is  of  little  use  and  is  very  liable 
to  pniject  upwanl  and  to  be  irritated  by  the  shoe,  causing  great  dis- 
comfort. Disarticulation  of  a  toe  is  easily  accomplished  if  it  is 
remembered  that  the  web  between  the  toes  lies  some  distance  below 
the  metatarso-phalangeal  joint  (Fig.  281).  In  this  o|>eration  the 
incision  shouhl  \\o  so  nuulc  that  the  resulting  scar  will  Ihj  on  th<' 
dorsal  surface  of  the  toe  or  foot,  and  if  for  any  reason  it  is  deemed 
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ailnstible  la  do  a  partial  am  point  loii  of  one  of  the  smaller  totvs,  tlie 

lap  should  be  takt^ti  from  the  plantar  .surface,  the  proccilure  being 

Fimilar  to  that  of  re  i  nova  I  of  the  distal  |>ha!anx 

of  a  finder.     Gene  rally  speak  in  i^:,  the  great  toe 
the  ouly  one  in  which  a  [Kirtial  ampiitatioD 

IS  |ii*rfonne*L 

Dia€hrticulation  of  a  Toe  at  the  Metatarso- 

phalangreal   Joint. — A    toe    can    be    removetl 

at  the  metiUar^ivphalangeal  joint  by  the  **  rackt't- 

?haped  **  incision  (Fig.  2.HI).     The    incision  i> 

begun  on  the  dorsal  j5iirfaee  t)f  the  metatarso- 

phalan;^^al  joint,  tvv<>-lhirds  of  an  inch  above 

tiie  articidation,  the  adjoining  t^M.^s  bein^i;  forcibly 

liawn  aside ;  it  is  carried  iibru|ncly  downward 
cid  forward  Uv  one  side  of  the  t<»e,  then  trans- 
'^▼ersely  over  tlie    plantar   snrfaee  t*f   the  web, 

and  finally  obliquely  upward  and  backward  to  meet  the  dorsal  incision 

^ppoeite  the  point  wb<'re  the  oval  part  of  tlie  incision  commenced. 
Disartieulation  of  Two  Adjoiaing-  Toes. — Two  adjoining  toes 

can  be  removetl  at  the  metatarso-p!ialaii;;eal  joints,  and  the  denuded 
surface  cnvcrcd  by  a  single  flap  in  the  fol- 
htwing  manner:  an  incision  is  made  from 
a  little  alnive  the  joint-line  over  the  middle 
of  the  inter*>sseous  space  of  I  lie  t4X»s  to  Ik* 
removed,  ol»li*|uely  downw^ard  and  forw^ard 
im  the  outer  sidt  ni'  one  of  the  toes  to  the 
digi to- plantar  fold,  then  across  this  fold  on 
tlu*  plantar  surfac*'  of  both  tof?8,  and  oh- 
li(pirly  npwaitl  and  backward  on  the  inner 
side  id'  the  other  Uh^  \o  meet  the  dorsal  in- 
cision (Fig.  *J82),  The  tiist  incision  divides 
the  skin  and  supfTficIal  fascia,  and  the  next 
exposes  the  liones  and  the  joints.  Each  toe 
IS  then  removed  se^mratcly  after  the  section 
of  the  tendi^ns  and  li^racnts  has  l>een  j>er- 
fc»rmed. 

Disarticulation  of  the  Great  Toe  at  the 
Metatarso-phalangeal  Joint.— The  great  toe 
c*an  l>f»  removed  at  the  metatarso-phalangeal 
joint  by  the  **  nieket "  incision,  and  the  pro- 
cednre  is  like  that  emjiloycd  in  the  removal 
ui  one  of  the  smaller  tocs  at  the  same  jt>int. 
This  method  is  dc>rnlK*d  niidcr  Disarttcula- 

tjoa  of  a  Toe  at  the  Metatarso-phalangeal  .Joint. 
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This  operation  niay  also  be  done  by  arranging  the  iucisioa  .<«»  that 

a  lai^  internal  flap  will  be  made.     In  case  the  internal  flap  is  to  be 

used,  the  incision  starts  on  the  dorsum  of  the  great  toe  a  little  below 

the  metatarso-{»halangeal  joint,  along  the  outer  border  of  the  extensor 

tendon,  and  extends  to  the  head  of  the  first  phalanx.     A  transverse 

incision  now  runs  from  the  lower  extremity  of  this  incision  around 

the  inner  side  of  the  toe  and  terminati»s  at  the  border  of  the  flexor 

tendon,  and    from  the   end  of  this  incision   another  one  is  c:irric(l 

Fio.  283.  along  from  the  outer  border  of  tlic  flexor 

tendon  to  just  below  the  metatarso-phalan- 

geal  articulation  (Fig.  283),  and  is  then 

directed  upward  over  the   outer  surface 

of  the  toe  to  meet  the  incision  on  the 

dorsum  near  its  ctMitn*.     The  incision  at 

first  penetrates  the  skin  and    sujKTficial 

,  ^  fascia,  and  then  the  dwi)er  structures  are 

Ampouuion  of  the  great  u>e.  i.    -j    j         i       i  ,  /,        .     ,.^     , 

divided  and  a  large  internal  flap  is  lifted. 

After  the  tendons  and  ligaments  are  divided  the  knife  enters  the 

joint  and  the  remaining  tissues  are  cut  from  within  outward.     The 

extenst>r  tendon  is  pulled  down  and  divide<l  high   up,  the   part  is 

eleanxl  of  tissue- fragments,  the  vessels  lig:ited,  and  the  wound  closed 

with  a  few  stitches. 

Removal  of  a  Toe  emd  a  Portion  of  its  Metatarsal  Bone. — The 
incisions  for  this  o|>eration  are  the  same  as  for  the  removal  at  i\w 
metatarst^wphalangt^al  joint,  the  incision  on  the  dorsum  being  extended 
upwanl  thnv-fourihs  of  an  inch  beyond  the  |H)int  where  the  Imne  is  to 
Ih*  dividinl  I  Fig.  2S!2,  C).  The  adjoining  toe  or  toes  being  drawn  aside, 
the  meiatarM>-phalanireal  joint  and  the  lower  extremity  of  the  meta- 
tarsal Uin*'  are  frinnl  from  surrounding  tissue,  and  the  bone  is  held 
up  and  t>ui  of  the  wound  by  means  of  a  [>air  of  bone-forceps.  The 
tissue  is  then  si^jvirattnl  fnmi  this  bone  up  to  where  it  is  to  be  divided. 
.V  two-taiUnl  retractor  is  used  to  protect  the  soft  j)arts,  and  the  bone 
is  dividi^l  with  a  chain-saw  or  a  pair  of  cutting-forceps,  and  the  frag- 
ment, with  the  tiH\  is  remove<l.  This  o})eration  can  be  done  by  first  dis- 
articulating at  the  metatarso-phalangeal  joint  and  then  removing  the 
|virt  of  the  Ihhic  by  the  procedure  descrilxHl  above. 

Removal  of  a  Toe  with  its  MetatarseJ  Bone. — This  o]>eratioii 
i<  >on»ctimes  callinl  for,  and  can  be  done  as  follows :  an  incision  starts 
on  the  floi-sum  one  inch  above  the  tarso-metatarsal  articulation  of  the 
bone  to  be  n^noved.  It  extends  down  to  the  metatarso-phalangeal 
joint,  then  passt^s  (obliquely  downward  and  forwanl  on  one  .side  of 
the  tm\  Classes  the  plantar  surface  of  the  web,  and  then  runs  ob- 
liquely upwani  and  backwanl  to  meet  the  dorsal  incision.  The 
tisMie  i^  then  sepjirated  fnmi  the  bone  and  disarticulation  at  the  meta- 
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iSrso-nhalangeal   j<*iiit  i^  effertrd.     The  hend  t»f  tin*  metatarsal  hone 
is  heM   up  with  a  iiair  of  Ixtiie-tbreep.Sj  and  hy  means  of  a  knife  the 
[tissue  is  disgected  fntm  the  bone  up  to  the  tarso-metatarsal  joint 
'The  bone  is  then  rotated  and  tlie  ligaments  severed. 


GENERAL  ANAESTHETICS  IN  MINOR  SURGERY.* 

For  certain  reasons  it  may  be  iieiTS^sary  to  administer  a  general 
IsnaLSlhetic  before  the  perfonnaiiee  of  even  a  trivial  operation^  and  in 
kfltieb  casesi  the  same  precantions  ait*  observed  as  in  major  operations. 
Respiratory  and  cartliac  stinndants,  a  tongne-forceps,  a  month-gag, 
a    pair  of  hiemostatie    forceps^  a   number  of  ganze  spongt^s,  and  a 
tank  of  oxygen  should  be  on  a  table  near   the  patient.     Many  of 
the  accidents  which  happen  during  antesihesia   oecur  during  diag- 
nostic  examinations  and    trivial    o|H*rations.     A  violent    |>eripheral 
irritation,    such    as   is    induced    while    the    sphincter   ani    is    being 
stretched,  in  a  jmrtially  anaesthetized  patient,  U  ea|>able  of  causing 
cardiac  or  rc\*5pinit(>rv  failure.     The  same  is  true  in  ojKTatiims  which 
involve   nerve-filaments ;  for  this  reason  the  retlexes  should  \te  abol- 
ished by  the  ansesthetic  before  any  manipulaticm  is  empl(»yed.     In- 
idomplete   anaesthesia   during   operations    is   a   condititm    of   greater 
> danger  than  complete  amestliesia  (Da  Costa). 

Primary  Anaesthesia. — ^When  an  (ij^ration,  such  a«  ojx^ning  a 
felon  or  an  absces*^,  can  he  done  in  less  time  than  a  half  a  minute 
primary"  antesthcsia  may  bt^  used.  It  h  induced  by  ether  rapidly 
intialed.  The  patient  shouhl  Ire  in  the  recumbent  position,  with  one 
arm  at  the  side  and  the  other  arm  raised  vertically.  An  A  His  inhaler 
is  placed  over  the  nosi*  and  month,  and  ether  is  administered  rapidly. 
The  patient  should  count  out  loud,  and  when  he  can  no  longer  count, 
and  the  arm  drops  as  if  [paralyzed,  the  incision  can  be  painlessly 
made. 

Ethyl  Bromide. 

This  agent  is  sometimes  used  in  minor  surgery  on  aocoimt  of  the 
rapidity  v^nth  which  it  acts  and  the  prompt  return  to  consciousness 
after  the  administration,  Uneons<^iousness  fc>llt>ws  its  administi*ation 
in  from  a  half  minute  to  two  minutes,  and  lasts  several  minutes  after 
its  withdrawal.  In  the  Orthopje<iic  Department  of  the  Jefferson 
^Medical  CViUege  Ho«:pital  it  is  used  extensively  in  making  examina- 
tions, breaking  up  adhesions,  and  correcting  slight  deformities. 

In  the  above  department  the  me^thrKl  of  administering  is  as  fol- 
*  While  it  i}4  true  ihnt  this  article  tr»  wnne  eitf^nt  overkps  the  6eld  covenH  bv  that 
I^in.nr4  on  **  Amesthettcs/' jet  rlie  wihject  is  of  ««irh   iniporUo<?e  l\mi  the 
ljt«>r  hjw  thiHjjfht  l>e»t  to  give  Dr.  S|>encer*B  yiewB  as  well 
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lov? :  a  UAAf^  K>vt-I  i$  hj^  as  an  inhaler :  the  entire  amount  to  Ih* 
giv^^n  1  drarhm  to  a  chi^L  and  2  to  4  drachms  to  an  adult)  is  poureil 
on  the  tuvel.  which  i^  held  over  the  noise  and  mouth  ^4»  as  to  exclude 
air.  bat  to  form  a  cavitr  for  the  gas.  As  soi>n  as  unconsciousness  is 
produced  the  examinati«^>n  or  operaiiAn  i>  liegun.  ami  when  completed 
the  towel  is  ivmoved.  Disagreeable  after-effect.*  arv  rarely  seen  ;  but, 
like  all  agents  which  pnjduce  aneonscioosness,  it  cannot  l>e  considered 
absolutely  <afe.  The  author  knows  of  one  death  induced  by  it,  the 
anaesthetic  being  given  by  a  man  experienced  in  its  ase. 

NiTBOUB  OxiDB. 

This  agent  is  used  extensively  by  dentists  to  produce  unconscious- 
ness while  teeth  are  being  extracted.  Some  operators  resort  to  its 
use  in  minor  surgical  operations.  Where  muscular  relaxation  is 
desiretl.  as  in  examining  and  reducing  dislocation  and  fractures,  it 
should  not  be  used,  as  it  causes  rigidity  ;  for  the  same  reason  its  use 
is  unsatisfactory  in  stretching  the  sphincter  ani. 

The  advantages  of  nitrous  oxide  are  ius  safety,  rapidity,  and 
absence  of  disagreeable  after-effects ;  its  disadvantages  are  the  skill 
required,  the  special  appliance  necessaiy  for  its  administration,  and 
the  fact  that  it  does  not  produce  muscular  relaxation  (AVtr  York 
Mediral  Journal^  Aug.  5,  1899).  The  time  for  inducing  anjvsthesia 
with  this  agent  varies  as  with  other  aniesthetics,  according  to  the  tyi>e 
of  patient ;  in  most  instances,  however,  from  one  to  three  minutes 
are  rerjuired.  The  aniestliesia  lasts  fn.>m  thirty  to  ninety  seconds. 
After  the  inhaler  is  reraoveil  consciousness  returns  immediately. 

Bryant  says  that  nitrous  oxide  is  the  most  agreeable  and  safest 
anaesthetic  in  use,  and  that  the  death-rate  is  infinitesimal.  If  the 
patient  has  heart  disease,  kidney  disease,  or  phthisis,  nitrous  oxide  is 
a  suitable  anaesthetic  ;  but  if  much  degeneration  of  the  vessels  or 
aneurism  be  present,  it  is  objectionable  on  account  of  the  high  blood- 
pressure  it  occasions.  A  sfiecial  apparatus  is  required  for  the  admin- 
istration of  nitrous  oxide. 

Nitrous  Oxide  and  Oxygen. 

In  certain  cases  of  minor  surgery  nitrous  oxide  and  oxygen  can  be 
given  together  with  gratifying  results.  F.  W.  Hewitt  has  studied 
the  effects  produced  on  the  human  subject  by  the  administration  of 
nitrous  oxide,  nitrous  oxide  and  air,  and  nitrous  oxide  and  oxygen. 
He  claims  that  the  best  results  are  obtained  with  nitrous  oxide  when 
oxygen  is  given  with  it,  the  next  best  with  nitrous  oxide  and  air,  and 
the  worst  with  pure  nitrous  oxide.  The  dangers  which  are  liable  to 
arise  from  the  inhalation  of  pure  nitrous  oxide  are  to  a  great  extent 
prevented  if  oxygen  be  given  with  the  nitrous  oxide. 
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Nilrous  oxide  produces  its  aojesthetic  eflfi'ct  largely  l»y  the  preven- 
tion  of  the  admission  of  oxygen  into  the  blood,  and  it  sometimes 
happens  that  when  oxygen  i^  being  giv<»n  with  the  nitrous  oxide  the 
patient  cannot  be  sacce&sfully  ana'stheti/ecL  In  giving  nitroa^  oxide 
and  oxj^D  a  r^ulating  apiiaratiis  shoukl  l»e  used,  which  will  permit 
the  gndual  increase  of  the  oxygen  according  to  the  condition  of  the 
jraticnt.  The  longer  the  administration  lasts  the  more  oxygen  may 
be  given. 


LOCAL  AN-ffiSTHETICS  IN  MINOR  SURGERY. 
Wlien  a  local  anaesthetic  can  be  used,  it  has  the  follow^ing  advan- 
tages over  the  general  anie?^thetics :  Ici^.s  time  and  expense  are  con- 
nected with  the  operation  ;  fewer  a^^istants  are  required ;  remote 
ill-effect8,  such  as  are  seen  with  systemic  anapsthctic?,  are  absent ;  the 
danger  of  death  upon  the  opemtion-txible  is  avoided  ;  and  the  dis- 
agreeiU^le  after-eflei^ts,  such  as  iiausen  and  vomiting,  are  prevented. 
The  eetsential  r|ijaUties  of  a  g04>d  lot^l  amesthetic  are  reliability  in 
producing  ansesthe?iia,  constitutional  and  local  harmles^jness,  and  a 
capability  of  Ijeing  rendere<l  aseptic.  From  the  fact  that  there  are  a 
number  of  agent<i  recommended  to  tlie  profession  for  inducing  lot*al 
auesthesia,  this  alone  proves  that  no  vtne  of  them  can  be  relied  ujnm 
to  fulfil  all  requirements  J  but  each  one  has  its  advocates  and  adver- 

OoLD  AS  A  Local  An^ssthetic. 

It  has  long  been  known  that  ice  and  other  agents  w*hich  greatly 
lower  temperature  will  produce  h>cal  insensibility  when  applied  to  the 
skjiu  The  effect  of  cold  as  an  anesthetic  was  notJce<l  by  John 
Hunter  in  1776,  while  experimenting  np«m  animals,  and  was  observed 
in  homan  beings  by  Larrey  while  operating  upon  the  wounded  after 
the  battle  of  Eylan.  A  mixtnre  of  salt  and  cracked  ice,  a  spray  of 
ether,  a  spray  of  rhigolene,  and  a  spray  of  ethyl  chloride  may  be  used 
to  produce  cold  in  minor  surgery*. 

Dr.  Jamc*s  Arnott,  of  Ix»ndon,  was  the  first  to  recommend  salt  and 
ice  as  a  means  of  producing  local  anjesthesia  in  minor  surgiesU  opera- 
tScms,.  His  methfid  was  to  add  one  part  of  salt  to  two  parts  of 
pocmded  tee,  to  place  the  mixture  in  a  bag  made  of  robber,  cheese- 
cloth, or  muslin,  and  to  hold  it  firmly  upon  the  part  to  be  operated 
upon  until  the  ^kin  assumefl  a  w^hite  and  tallnw^y  ap|x^nince,  when 
the  incision  was  maile.  In  1H66  Dr.  B.  W.  Richanlson  described  a 
method  of  inducing  local  ancesdiesia  by  the  use  of  an  ethereal  spray. 
Bigeloff,  of  Boston,  impnnefl  ujxm  the  ether  J^pray  by  the  introduction 
of  the  rhigolene  spray.     The  above  methods  are  slow  and  unsatis- 
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factory.  If  cold  is  lo  be  used  in  produce  locid  auirj^tliesia,  the  most 
efficient  ami  convenient  method  ul"  applying  it  is  by  means  of  ethyl 
chloride.  This  fliiitl  i.s  very  volatile,  and  is  l>cst  controllrtl  by  having 
it  in  an  air-tight  tube.  When  not  in  use,  a  valve  covering  one  end 
of  the  tube  prevents  leakage  (Fig.  284)»     When  the  valve  is  pressed 
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npon,  the  orifice  of  the  tube  is  openetl,  and  the  heat  of  the  hand  forces 
out  a  fine  stream  of  li(juid,  which  is  directed  npon  tlie  part  to  be 
frozen.  Rapid  eva])oration  canses  intense  rohl.  The  nozzle  should 
be  held  about  fifteen  inehrs  from  the  an^a  to  be  acted  npon.  Wlien 
the  spray  strikes  the  integnment  redness  almost  instantly  results,  but 
in  a  few  seconds  the  part  becomes  hard  and  white.  This  et»ndition 
indicates  loeal  insen,si!)ility,  and  lasts  alinut  two  minutes.  If  the 
action  is  slow,  it  can  be  much  hastened  by  gently  bhiwing  npon  the 
part  to  increase  the  nipidity  of  evaporation. 

The  ndrigeration  melhod  of  local  anaesthesia  is  of  limited  useful- 
ness, and  is  recommended  only  for  opening  felons  and  abscesses,  re- 
moving wens  from  the  scalp  and  back,  and  producing  a  painless  area 
into  which  a  puncture  is  lo  be  made.  It  must  he  borne  in  mind  tliat 
sloughing  and  ulceration  of  the  skin  are  liable  to  follow  the  use  of 
cold. 

Cocaine  as  a  Local  Anesthetic  in  Minoh  Suhgeey. 

Cocaine  was  discovered  by  Mann,  in  1859,  Its  anaesthetic  effect 
upon  tlie  eye  was  ilenionst rated  by  Dr.  Roller,  of  Vienna,  at  the 
ophtliahnnhjgic^al  cnnj^ress  held  at  Heidelberg  in  September,  1884. 

Dr.  H.  D.  Koyes  was  the  first  to  direct  the  attention  of  Ameri- 
can practitioners  to  Roller's  results  in  the  use  of  this  dru^.  Its  in- 
troduf^tion  was  one  of  the  greatest  triumphs  of  modern  surgery.  It 
limits  the  use  of  the  systemic  anaesthetics  in  minor  surgical  opera- 
tions, and  o|KTations  of  considerable  magnitude  are  sometimes  per- 
formed with  the  part  under  its  influence.  Cocaine  np])tie<l  to  a 
mucous  membrane  produces  local   ansesthesia  in  from  three  to  five 
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minutes,  ami  the  area  remains  in.-rnsUjle  to  pain  ft^r  fmm  fifteen  to 
twenty  rntmites.  In  nose  anil  tlmiiit  work,  tlie  strengtli  of  the  solu- 
tion may  be  from  2  tn  20  jicr  cent.  More  than  two-tliirds  of  a 
grain  shiKild  not  l»e  applied  to  a  niiie(>u^  nienihratie  at  one  time.  A 
1  to  4  jier  rent,  .sointion  is  nised  In  the  eye  and  urrtlira.  A  5  percent. 
f<ohition  is  re<inired  in  rectal  and  vaginal  work.  The  amount  of  the 
cticaine  when  used  in  the  rcetuni  and  vagina  must  not  be  over  ^ 
grain.  In  removing  growths  and  foreign  Imdie:^  from  tfie  skin  and 
isubcutaneoiis  tissue  a  1  jjer  cent,  solution  should  be  intrmlueed  into 
the  skin  by  means  of  a  hypodermic  syringe.  If  eoeainc  is  injected 
near  a  nerve-tnmk,  the  area  snpphed  hy  the  nerve  will  become  in- 
sensible to  pain  (Krogius).  If  the  part  to  be  oj>erated  ujwn  can  be 
constricted,  larger  amounts  of  eiieaine  maybe  used  witliont  the  danger 
of  systemic  effects,  as  constriction  will  prevent  I  lie  entrance  of  the 
drug  into  the  circulation,  and  the  free  bleeding  which  occurs  after  the 
constriction  has  been  removed  will  wash  ont  the  cocaine  1>efore  moeh 
of  it  is  absorbed.  After  the  operation  the  const rieting  baud  should 
be  loosened  gradually,  so  as  to  prevent  a  sudilen  ingress  of  the  drug. 

The  repc^attnl  use  of  eo<^ine  in  the  same  patient  sliould  be  avoided 
onaci'ouut  of  the  danger  of  establishing  tiie  eoeaiue-habit.  The  drug 
shovdd  Ik?  given  with  the  greatest  care,  es|>€'eially  in  ojierations  about 
the  head,  neck,  face ,  and  urethra,  as  stncral  cleaths  and  many  alarm- 
ing conditions  of  synro|)e,  delirium^  and  paralysis  or  tetanic  fixation 
of  the  respiratory  mosides  have  followed  its  use.  Because  of  its 
marked  depressing  etfe<'t  upon  vital  organs  it  should  never  be  given 
unless  the  patient  is  in  the  recumbent  position.  The  administra- 
tion of  I  drop  of  a  1  per  cent,  solution  of  trinitrin,  given  at  the  first 
onset  of  the  coustitutional  effects,  and  rej>eated  if  necessarj'  every  five 
miimtes,  will  entirely  prevent  any  unpleasant  effects,  as  it  is  a  true 
physiological  an t iih »tc. 

If  the  surgeon  has  a  case  in  wliich  he  intends  to  use  large  amounts 
of  cocaine,  it  is  best  to  have  at  hand  and  ready  for  use  the  following 
agents :  a  hypmlermic  and  a  rectal  syringe,  a  batter}',  cardiac  and 
respiratory  stimulants,  oxygen,  and  a  catheter.  If  the  jmtient  be- 
comes very  delirious  and  is  in  no  way  depressed,  chloral  or  hyoscine 
may  be  given.  In  any  ease  of  cocaine-iK^isoning,  the  patient  should 
be  catheterized  to  prevent  reabsorption,  and  should  be  then  treattnl 
symptomatica  lly. 


ScHLEicH'3  Infiltration  Method  op  Local  Anesthesia, 

Liebreich  demonstrated  that  artificial  oedema  of  a  part  caused  by 
the  injection  of  water  into  the  subcutaneous  tissue  prcMluces  local 
anaesthesia,  which,  however,  sj>eedily  vanishes.     Schleieh   found   that 
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by  adding  salt,  morphine,  cocaine,  and  carbolic  acid  to  the  water  an 
anaesthesia  is  produced  which  lasts  from  fifteen  to  twenty  minutes. 
The  anajsthesia  induced  by  this  method  is  due  to  ischa?mia,  pressure 
of  the  fluid  upon  the  nerves,  and  the  direct  action  of  the  cocaine, 
morphine,  and  carbolic  acid  on  the  nerve-filaments. 

Infiltration-anaesthesia  is  used  extensively  in  minor  surger}^  and 
is  indicated  in  major  operations  in  which  the  use  of  a  systemic  anaes- 
thetic is  contraindicated.  One  of  three  solutions  may  be  employed. 
Each  solution  contains  the  same  proportions  of  salt,  water,  and  car- 
bolic acid  ;  but  the  amounts  of  cocaine  and  morphine  vary  according 
to  the  sensitiveness  of  the  part  and  the  gravity  of  the  oj>eration. 
Schleich  employs  solution  No.  1  in  operations  upon  inflamed  and 
hypersBsthetic  areas.     Its  composition  is  as  follows  : 

Cocainae  hydrochloratis,  20  gm. 

Morphinae  hydrochloratis,  .025  gm. 

Sodii  chloridi,  20  gm. 

Aquae  destillat.,  ad.    100  gm. 

Sterilize  and  add  ITlj  of  5  per  cent,  carbolic  acid. 

No.  2  is  the  solution  used  in  ordinary  operations.  Its  propor- 
tions are : 

Cocainae  hydrochloratis,  10  gm. 

Morphinae  hydrochloratis,  .025  gm. 

Sodii  chloridi,  20  gm. 

Aquae  destillat.,  ad.    100  gm. 

Sterilize  and  add  THj  of  5  per  cent,  carbolic  acid. 

No.  3  solution  is  very  mild,  and  is  indicated  in  slight  oi)erations. 
It  contains : 

Cocainae  hydrochloratis,  .01    gm. 

Morphinae  hydrochloratis,  .005  gm. 

Sodii  chloridi,  20  gm. 

Aquae  destillat.,  100  gm. 

Sterilize  and  add  tUj  of  5  per  cent,  carbolic  acid. 

Tablets  with  directions  for  preparing  the  three  solutions  are  manu- 
factured by  several  reliable  pharmaceutical  mainifacturers.  WIumi 
this  fluid  is  injected  into  the  skin,  the  skin  becomes  blanched  and 
oedematous,  and  wheals  are  rapidly  formed.  The  technique  is  sim- 
ple ;  the  skin  should  be  cleansed  with  soap  and  water,  alcohol,  and 
bichloride  solution  (1  :  2000),  and  the  syringe  should  be  boiled. 
The  syringe  is  filled  and  the  needle  introduced  obliquely,  and  its 
entire  length  forced  into  the  Malpighian  layer  (Fig.  285) ;  the  piston 
is  now  pushed  and  a  few  drops  are  forced  out;  these  drops  form  a 
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white  wheal  which  refteinblcs  a  mosqiiito-bite,  and  is  aneestlietic.  The 
iieetlie  is  withilrawii  ti*  the  inargtn  cjf  tlie  wlieul  mid  more  fluid  is  in- 
jected, and  the  process  carried  ua  in  this  manner  until  the  part  to  be 
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operated  upon  ir^  covered  with  wheals  (Fig.  28<1).  Van  Hook  says 
that  fasciae,  muscles,  and  periosteura  c-an  be  anaesthetized  aa  well  as 
the  nkiri  ;  anil,  in  faet,  nil  ti.'^sues,  except  inflamed  bones,  ean  be  ren- 
dered aujet^thetic  by  its  u^e,     Sueh  ojK'nihons  u.s  Lerniot<miy,  ampu- 
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tatinng,   and    rib  resection    have  liecn    (x^rformed   under  Sehleieh's 
inlihmtion  method  of  local  anie.stliesia. 


Edcaine  Hydrochlobatb  a  and  ^. 
A  few  years  ago,  eucaine  A  was  intrmlueed  i\^  a  substitute  for 
OOGaine.  It  has  bf?cn  extensively  used,  and  has  become  p»ipidar.  Its 
niTige  of  uriefulnes!(?i  is  mure  extensive  than  that  of  cfM^ine.  Oanliac 
and  reHpinitory  depref^sion  does  not  eontniindicate  it,**  em|iloyment. 
It  doex  not  lose  its  strength  wlicn  kept  in  solution,  and  is  not  ck^eom- 
jKJsed  by  boiling.  As  much  as  2  drachms  of  a  5  per  cent,  solution 
have  been  us*'*!  witliout  eimsing  symptoms  of  poisoning.  One  to  two 
di"a(»hms  of  a  2  jht  cent,  solution  will  cause  in  most  ca-^es  complete 
amesthesia  in  five  minutes.  The  duratif>n  of  the  anaesthesia  varies 
from  fifteen  minutes  to  one  hoiir.  The  U8e  of  eucjiine  i.s  oceasion- 
^ally    foUowed    by    tiiiwue-neerobis,  partieidarly  if   u.se<l    where    there 
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are  terminal  bloodvessels,  as  in  operations  upon  tbe  fingers,  toes,  or 
prepuce.  It  sometimes  acts  badly  in  fisitty  tissue,  bursae,  and  tendon- 
sheaths.  Ck>plin  has  found  that  by  injecting  eucaine  A  into  the  mes- 
entery of  a  frog  he  was  able  to  produce  dilatation  and  congestion  of 
the  mesenteric  vessels.  From  this,  it  might  be  concluded  that  it  is 
the  mechanical  tearing  and  contusing  of  the  congested  capillaries 
during  the  operation,  by  such  instruments  as  the  curette  and  dissector, 
that  causes  the  sloughing.  This  c<»nclusion  seems  more  plausible 
after  examination  into  the  many  cases  in  which  eucaine  A  and  clean 
cutting  were  employed,  and  the  operations  were  very  successful. 
Eucainized  tissue  will  not  permit  rigid  curetting,  as  a  slough  is  very 
liable  to  follow.  However,  a  slough  is  very  liable  to  follow  the 
rough  curettement  of  eucainized  tissue. 

As  a  local  ansesthetic,  it  is  claimed  that  eucaine  /3  retains  all  the 
advantages  possessed  by  the  preparation  called  eucaine  A^  and  at  the 
same  time  it  is  less  toxic,  more  prompt  in  action,  and  is  also  less  irri- 
tating. Eucaine  ^  is  employed  in  solutions  of  2  per  cent.,  which  are 
sterilized  by  boiling. 


CEREBRAL  CONCUSSION  AND  SHOCK 

By  JOSEPH  EANSOHOFF,  M.  D.,  F.  R.  C.  S.,  Ewg. 


CEREBRAL  CONCUSSION. 

A  CERTAIN  ouiiiU'r  uf  Uie  many  and  varittl  ,symptoois  which  follow 
injuries  of  the  head  of  greater  or  less  severity  often  group  theni.s(4%^es 
togetlier  to  con^^titute  the  clinical  jiieture  of  ciTebral  e<)ncos,"5ion.  As  a 
l>e4L*itIe  feature  it  wa^  first  accurately  described  by  Borel  tn  1677.  How- 
ever imperfi^ctly  iindenstootl  the  pathi^logical  eonditioiis  underlying  the 
symptoms  may  lie,  and  lunvever  hypotlietieal  tfie  explaiiatiitns  advanced 
of  their  meehanistn,  tliere  ean  be  no  *iuestion  tliat  from  a  clinical  stanii- 
p)int  cerebral  concussion  or  shcK'k,  cfmimofh  c^^rebrly  exists  as  an  cntit}^ 
The  force  pnxliicinj^  it,  as  a  rule,  is  ap|>lic4l  to  or  distributt^il  over  a 
large  area,  aM  by  impact  with  blitnt  objet^ts  or  by  falls.  Without  dam- 
aj^ing  the  cranium  it  may  9j>end  itself  on  the  cniniai  eoutt*nts.  There- 
fore the  subsec|ueut  gravity  of  tfie  trannia  Ix'ars  no  invariable  relation 
to  the  extent  of  the  primary  shock.  In  the  very  gravest  eases  the 
shock  may  be  entirely  absent.  Cmnmoiio  cerebri  is  due  to  a  tearing 
of  the  connections  between  tlie  gray  ami  white  matter  of  the  brain, 
which  in  most  eases  is  complicated  by  capillary  apoplexies.  The 
lesions  are  favored  by  the  ditferent  specific  gravities  and  the  different 
stabilities  of  the  blood  iiiid  of  the  gray  and  white  matter  of  the  brain. 
Because  of  their  weight  the  blood  and  white  matter  of  the  bmin, 
when  set  in  motion,  jK>ssess  more  energy  tlian  the  gray  matter  and 
the  cerebraspinal  fluid.  There  results  a  tearing  between  the  wliite 
and  the  gray  matter  as  stated,  and  there  i>  also  a  rupture  of  the 
capillaries  due  to  the  impact  of  the  blood  against  their  walls* 

Depressed  fractures  of  the  sknil  and  j>enetrating  wnunds  are  often 
associated  with  less  shtx^k  than  are  scc^iningly  more  trivial  injuries  in 
which  the  brain  as  a  \vUo\e  is  primarily  involve*!.  Quite  reix^ntly  I 
saw  two  illustrative  I'ases— t>ne  w^ith  Di\  Jenkins  of  Ncwjwrt,  the 
other  with  Dr.  Berr>^  of  Fairmount.  The  first  w^as  thnt  of  a  boy 
seventeen  years  of  age  who  had  been  struck  with  a  cleaver :  over  the 
left  frontal  region  there  wa^  an  inciseil  and  depressed  fracture  of  the 
skull  with  jXTietration  of  the  dura.  There  was  not  even  motuentarv 
ciaieussion,  the  boy  starting  on  a  twc^nnle  walk  imme^liately  after  the 
injury  was  inflicted.     The  necond  was  a  pistol-shot  wound  of  tlie  sknil 

381 


382 


CEREBRAL  VONCUSSION  AND  SHOCK. 


which  |>ciu'trated  the  left  frontal  hibe,  prorludng  panipha.siii.  The  skull 
was  fraetuix\],  the  dnra  perforateil,  the  hraiii-substamie  mjzing  from  the 
wound  when  the  trephine  wils  a[>|>lie(l  ;  yet  there  was  no  c^oncu?*.sion. 

Among  the  ai-eitleiits  fl>] lowed  by  brain-islioekj  falls  take  a  foremost 
plaee.  The  height  need  not  be  very  grc^t;  ofWn  it  is  only  a  few  feet, 
the  momentum  at  the  instant  of  impact  Imjv^  of  greater  importanee  than 
the  (iLstauee,  If  great  mental  peitnrhation,  m  i'nim  fright^  has  preceded 
the  fall,  the  etTects  of  the  concussion  apt>ear  a*x?entuated.  Indeed,  it  is 
probable  that  the  emotion  inentioncd  is  capable  of  pnKlucing  the  clinical 
ma nifestat ion i^  of  cerebral  shock  witliout  physiad  influences  of  any  kind. 
During  the  Cincinnati  riots  of  1884,  I  wiLs  etdletl  to  wee  a  gentleman 
with  a  gunshot  injuiy  of  the  hip.  When  I  arrived  on  the  scene  I  found 
a  miin  pale,  bathed  in  persjiiration,  pidsc  scarcely  pcrocptilde,  and  mut- 
tering incoherently.  I  believed  him  to  be  the  seriously  injured  one,  yet 
he  had  nut  Ix^cn  tonched.  The  firing  of  the  musketry  liad  shoekwl  him 
more  than  liad  the  gnushot  injury  the  ci^mpanion  with  whom  he  had 
lx*en  walkinjjj. 

The  elfects  of  the  e<md>inal  influences  of  the  psychical  and  physical 
causes  of  shock  are  well  il  hist  rated  by  cases  in  which  individuals  are 
thrown  from  horses  ar  vehicles.  Here  the  symptoms  iire  more  pro- 
nounccnl  than  in  ca^^'s  in  wlfu^b  the  sensoriuiu  was  unruffled  at  the 
njnniciit  the  shock  was  sustainal.  The  fact  acfcptc*d  by  clinicians  that 
individuals  under  the  inHucace  of  ale<ihol  are  less  liable  to  concussion 
from  injnryj  other  things  l>eing  equal,  (iirro borates  tlie  idea  intended 
to  Ije  ct^uveyech 

Except  in  very  rare  cases  the  force  producing  cerebral  eonenssion  is 
applitnl  to  the  head,  ami  generally  the  symptoms  are  ct»muiensurate  with 
the  degree  of  the  violence.  Sijmetimes^  however,  such  trivial  forces  as 
a  blow  from  a  list  or  butting  ag^iinst  an  object  in  the  dark  are  followe*] 
bv  alanning  symptoms  of  t\jneus.siun.  Oc*casionally  cases  are  rec^orded 
in  which  even  a  latat  shock  is  indirectly  prothicc^l  by  falls  tni  tlie  but- 
tfx^ks,  the  feet,  or  tlie  knet^s,  the  force  being  transmit twl  i\w  length  of 
spine,  the  cranium  and  its  e^jntents  prt^senting  nri  discernible  h»sions. 
Such  «ises  should  always  be  tmrefuliy  scroti nizml,  fur  in  most  of  them 
the  autopsy  will  reveal  the  presence  of  extensive  intra-alKlominal  or 
thoracic  damages  not  recognized  during  life. 

Symptoms.— Presuming  f(*r  the  moment  that  cerebral  concussion 
is  the  effect  of  vibrations  imparteil  by  the  cranium  to  the  brain,  includ- 
ing the  medulla,  as  a  whole,  it  is  evident  that  the  symptoms  which 
may  be  said  to  l>e  typical  of  it  must  vary  in  degree  within  very  wide 
limitsj  even  in  pure  eases,  and  that  very  oflen  the  clinical  picture  is 
changed  or  entirely  efface<l  by  the  development  of  secomlarv  and  gen- 
i-rally  greater  intmrranisd  lesions.  The  rapidity  with  whic^i  (his 
eiFacement  sometimes  ensues  has  le^l  to  the  lx*lief  that  concussion  is 
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not  at  all  prc^nt  in  some  injuries  which  diffusely  affect  the  brain  and 
are  rapidly  fatal ^  sueh  as  fnwtiirc  of  the  base.    Yet  sympbyms  of  shock 

are  probaltly  always  pn?*ient,  thontrh  tlipy  may  be  of  such  short  dura- 
tion that  Ujrv  arc  not  seen  by  tljc  jsnrgeon. 

Ill  1881,  I  saw  a  girl  of  fourteen  fall  from  a  second-story  window 
to  the  pavement.  Within  a  min«ite  I  was  at  her  side.  There  was 
abH^lotc  iiiiransi'ioii^incft'^ ;  pulsc^  feeble  ami  fliekeriiig;  re^^pirationg 
shalltiw ;  piipiln  eontraetetl ;  iiice  of  deathly  pallor.  Within  ten 
minutes  reaetiou  had  set  in;  the  pnlse  Ijecanie  full  and  slow,  color 
returned  to  the  face  and  warmth  to  the  iKxly.  Then  a  bluish  sjxit 
appeared  over  the  left  eyelid ;  it  extended  to  the  conjunctiva,  and 
b€H*anie  deeper  in  color  with  each  niinnte.  Respiration  l>ecame  ster- 
torous;  the  pupils,  which  had  been  ojntracta.1,  were  now  dilatcib  The 
8ymptt>mH  of  compression  from  basal  fractnre  had  supplant^nl  those  of 
ooncussiou,  Tlie  irirl  died  on  the  fourth  day*  The  autopsy  made  by 
Dr,  Zinke  revealeil  a  very  extensive  ba^al  fracture.  '*  The  brain  itself 
betrayed  no  sign  of  injury  or  disease,  so  far  as  could  be  detcrmineil  by 
macros<?opic  inspection.*'  The  symptoms  uf  concussion  were  cleiir  until 
htemorrhage  suiRcient  to  prtRhice  cMMn]>rc*ssion  had  tjiken  [ilaee, 

Followinjr  the  lead  of  Pupnytren,  most  systematic  writers  classify 
ea^-ics  of  eerehnd  ermcussiou  aix^^rding  to  tht'ir  severity  into  the  uiilil, 
the  grave,  and  the  gravest.  Sutli  a  division  is  warraotwl  only  in  the 
most  general  way.  Hard  and  fast  lines  cannot  be  dniwn,  since  appar- 
ently trivial  cases  may  pmve  fatal  through  their  siH|uehe,  and  csises 
priniarlly  grave  aix*  olteu  lollowetl  by  surprisingly  spcctly  and  complete 
roa>very. 

The  <'hief  syjuplnui  nf  cf^relmd  mucussion  is  ibiind  in  jK^rturbation 
or  ctjmi>lcte  alx'vance  of  cnjusciousuess.  In  the  mildL'st  cases,  such  as 
follow  a  light  bk*w  on  the  Ibrefieod,  it  is  momentiirj' :  the  individual 
dcx-s  nnt  even  falh  There  is  slight  giddiness,  and  hxs  i»f  vision,  with  or 
without  rta.siu^  i»f  light  lx*ll>re  the  eyes.  Rushing  noises  may  Ix*  heard ; 
there  is  slight  bewiiderruent ;  a  few  inoiherent  words  maybe  uttered, 
and  the  mental  eipiilibrium  is  again  n>^tiireth  In  somewhat  severer 
cases  the  impairment  of  the  scnsoritnu  is  nion^  proh^ngeil  and  prrdbund, 
and  there  are  evidences  of  involvement  of  the  canliac  and  respinitory 
centres  as  well  as  of  the  gr^y  nmtter  of  the  e^irt^x.  The  pulse  is  small, 
felt  with  dilBeulty,  and  usually  ralutx^d  to  fifty  or  sixty  lK?fit*  per  minute. 
In  acconl  with  this  lowered  tone  of  the  circulation  are  the  blanche*!  face 
an<l  lips.  RtNpi rations  are  shallow  and  d*XTcased  in  nundMT.  Often 
they  are  iri'cgular  and  sighing.  The  muscular  system  is  thoroughly 
relaxetl,  and  tlie  patient  lies  in  the  position  in  which  he  has  fallen. 
The  loss  of  ciiuseiousuf^ss  is  not  complete.  By  rousing  the  patient, 
incoherent,  usually  monosyllabic,  answci>i  can  Ix*  obtaine*J.  This  txm- 
ditiou  may  last  from  a  few  minutes  to  an  liour  or  two,  or  even  long^'r, 
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when  re(*<ivc*rv  ensues  often  with  ix^cni  nipidity.  Tlie  rejjfnlanty  of 
respimtiuii  is  re-estJi!)ltsJitHl  j  the  piilt^  inei'ease:? -in  volume  and  fre- 
qnenev  ;  tlie  vtAor  returns  to  the  face  and  n)iiseinnsiie><s  is  restore<l.  A 
tottering  gait  oftvu  din rm-teri sees  tfie  fii*st  eUnrt  at  walking,  and  severe 
headaehc  may  be  eoiii plained  of. 

In  CDnrussinns  of  sh^hter  degree  the  entiiv  pi  entire  may  pass  off  in 
le^s  than  an  hour  and  tlie  jiatient  resume  Ins  usual  vwatiun.  In  very 
exeeptinoal  citses  motor  distil rlmneis  su]>ervene  toward  the  end.  Twiteh- 
ing  of  the  (Kjular  and  facial  nuiseles  is  observed.  In  one  instance  I 
saw  a  general  epih  ptif  inn  seizure  oixmr  in  the  ordinary  c%>nrse  of  a  eon- 
cnssion.  The  jiatient,  a  wry  healthy  ailult,  in  avoiding  a  pas^sing 
vehicle  slipped  and  fell,  tfie  o<'eiput  striking  the  enrl).  The  nsnal 
giymptonis  of  eoncnssion,  whieh  had  lasted  ihr  an  hour,  were  followed 
by  a  general  convulsion  of  s*'veral  minutes'  dnration.  When  he  ranie 
out  of  this  the  patient  rouseil  himself  and  insisted  on  walking  tu  his 
home  i^veral  miles  away.  He  had  no  other  etmvnisions,  nor  lias  he 
since  experienecHl  any  ill  effects  from  the  atK'ident  sustained  four  years 

BgO, 

Not  so  fortunate  always  is  the  end  of  even  mild  causes  of  cerebral 
shock.  In  not  a  few  disturbances  of  artienlatiou,  parajiliasia,  stam- 
mering, facial  or  octdar  j)aralysis,  follow  and  may  <H>ntinne  for  many 
months.  The  intelkrt  is  weaker,  and  the  capacity  for  work  is  otlen 
greatly  diminisheiL  There  is  sleeplessnt^^s  and  loss  in  bxly-weight. 
Diabetes  insipidus  ami  mellitns  often  iollow,  and  although  they  arc 
generally  transitory,  like  glyensuria  physiulogieally  |n'odncc>d,  tliey 
may  continne  for  years.  Such  a  case  I  saw  recently.  The  urine  had 
remained  saccharine  ^or  three  years  fcdlowing  ctineussion  sustaintxl  iu 
a  railway  accident.  The  scalp  was  cut  by  a  ]>icec  of  glass.  A  njonth 
before  the  injuiy  was  inflictt^  the  patient  was  examined  for  life  insur- 
ance by  several  physicians,  wdm  fnind  tlic  nrine  normal. 

In  the  graver  forms  of  cerclu-al  concussion,  lu^  m  those  alK>ve  de- 
scriljed,  the  loss  of  consciousness  immediately  ioHows  the  accident 
Withont  a  cry  the  patient  sinks  to  the  ground  c(»niplctely  relaxed  j  the 
feeble  pulse  and  shallow  resjiirations  arc  tluM»nly  evidences  o(  life  ;  the 
loas  of  eonseionsness  is  c<inipletc,  fur  Ji either  through  the  special  senses 
nor  by  entaneons  irritation  is  it  prtssible  t*i  ublain  a  reflex  contraction. 
Boyer  cites  the  case  of  a  woman  who  gave  birth  to  a  child  while  suf- 
fering from  cerebral  shrK^k.  When  slie  awoke  fn^m  her  lethargy  she 
was  ignorant  of  what  had  occnrre<l.  In  such  grave  cases  the  face  is  of 
a  deathly  pallur  and  hnthed  in  clammy  swcut.  The  Ixtdy-tempcrature 
18  low^ered  two,  or  even  three,  di^reM?s»  The  pupils  are  generally  nn- 
evenly  contracted,  but  at  all  events  sluggish  to  react »  Urine  and  lieoes 
are  voided  invt>luntarily.  Sometimes  there  is  vesical  rt^tention.  If 
the  injury  was  sustained  after  the  iiige-ition  of  a  full  nieal^  free  emesis 
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may  indiciite  beginning  reatiion.  Degliitition  is  pcrfiirnit^l  rasily  whrn 
food  is  intnjdueed  beyond  the  mouth.  According  lo  Grosw,  bleeding 
fn>ra  the  nose  is  not  an  uncommon  symptom  in  s<?vere  cases,  and  hflemor- 
rhsL^Q  from  the  ear  may  mvwv  witiiont  Imsal  fracture. 

It  is  characteristic  of  the  symptoms  of  ooncnssion  of  every  degree 
of  severity  thut  tliey  are  most  pronnnneed  inime*liatcly  after  die  awi- 
dent,  and  that  the  geneml  tendency  h  toward  amelionition,  Alth^mgh, 
as  will  l)e  seen  later,  many  of  the  symptoms  detaiknl  are  produced  by 
recognizable  lesions,  and  are  therefoi"e  not  the  rci^ult  of  concussion 
alone,  it  may  Ije  considered  certain  that  any  cxaet^rbation  uf  them  U 
invariably  the  result  of  some  additional  ct^mplicating  factor,  such  bb 
contusion,  haemorrhage,  or  inflammatory  exudation.  80  io  grave  vnscs 
the  uneouscdousnc^  muscular  relaxation,  or  depression  of  cardiac  and 
respiratory  centres  may  last  for  several  hours,  and  even  days,  when,  if 
complications  ilo  not  ensue,  the  progre?ns  IowhrI  recovery  ia  made  mani- 
fest. The  soiK>r  becomes  k^ss  profound,  and  one  is  enableil  to  gi^t  some 
response*  Occasional  voluntary  movements  of  the  extremities  are 
made,  and  by  signs  the  patient  expresses  his  desire  to  void  urine  or 
fseces.  Pulse  and  respiration  become  normal,  and  otlcn  tlie  former 
surpasses  the  nt^rmal  limit  both  as  to  frtM:|iieney  and  fuln^^.  More 
and  more  easily  the  patient  can  Ijc  roused  from  Iris  letliargy.  Answers 
are  more  readily  obtained  and  become  more  national.  Gmdually  the 
mental  hebetude  disappears,  and  restitution  t«  the  normal  ensues  in 
from  one  to  ten  days,  according  to  the  gmv^ity  of  the  case. 

Wficnevcr  the  clini(?al  history  is  protracted  Ixyond  a  few  <lays  it  is 
prolmble  that  the  symptoms  of  cjoncussion  have  nmde  way  for  those 
of  coarser  lesions.  Aljcrnethy,  with  his  usual  clinictd  aenoicn,  dividend 
the  symptoms  of  concussion  into  three  jieriods*  Tlie  fir^t  Is  character- 
ized by  unconsciousness ;  the  second,  by  return  of  intelligence ;  and 
the  thinl,  by  return  to  health.  There  are  yet  other  eases  nf  fx»i^bral 
concussion  in  which  the  shock  to  the  itinliac  and  respinitttry  centres 
is  90  violent  that  death  is  almost  instantaneous  or  follows  in  fn»m  sev- 
eral minutes  to  an  hour  or  two,  const'ionsness  never  returning.  The 
researches  of  Prescott  Hewitt  and  otliers  have  shown  that  huch  c:is<?s 
are  much  rarer  than  was  formerly  supi>osed,  and  that  in  the  great 
majority  of  ca.«es  pres.ime<l  to  be  of  this  nature  tlicre  are  gross  h'sions, 
such  as  contusion  or  laceration  of  the  brain,  hsemorrhages  int<»  the  spinal 
canal  which  are  rt^adily  o%'erlooked,  or  fatal  visceral  lesions  like  cardiac 
nipture  or  laceration  of  alMiominal  organs.  Nevertheless,  moflico-Iegal 
inquiry  every  now  and  then  revt^ls  death  from  cerebral  concussion 
alone. 

The  following  is  a  case  that  came  under  my  oljservation,  Pr.  Kelder 
making  the  judicial  autopsy  :  A  man  of  torty  years,  who  was  a  ini.»der- 
ate  drinker,  but  of  exw*Ilcnt  health,  to  escape  the  heat  of  a  crowded  tene- 
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ment  left  hia  room  tt^nanl  morning  to  seek  rest  on  a  liiiiilM^r-pile  eight 
or  ten  feet  hi<:lL  Several  lu)urs  later  he  was  found  dead  on  the  gronnd» 
evidently  having  fallen  from  Ins  improvised  aaieli  while  aslw])*  The 
autopsy  reveaU^l  mrtlting  but  a  eontnsion  of  the  sealp  wliieh  extended 
to  the  perieraniurix.  There  was  no  fracture,  nor  was  there  any  bruis- 
ing  of  the  cerebral  cortex.  The  vessels  of  the  pia  api>eared  greatly 
dilate<l,  the  pinieta  vsieeidosa  seemed  larger  than  normal,  and  the 
blee<lmg  from  the  divided  dural  sinuses  seemed  more  eopimis.  It  is 
probable  that  the  dcpeudent  position  in  which  the  head  wits  found^ 
and  had  remained  alter  the  aeeideotj  to  no  ineon.siderable  extent  was 
a«.*countable  for  the  increa*?ed  vascularity  of  the  brain  and  meninges. 
Nothing  was  found  in  the  thoracic  or  abdominal  organs  to  account 
for  death. 

Bergman n  also  report*^  two  cases  judicially  investigated,  and  for 
the  thoroughness  of  the  autopsies  he  vouches :  A  boy  of  two  years,  in 
perfect  heidth,  was  put  to  bed  by  hh  mother.  Half  an  hour  later  he 
was  found  <!ead  on  the  floor.  On  the  forehead  and  on  the  vertex  were 
found  two  contusions  three-fourths  of  an  inch  in  dianjetcr.  Neither  in 
the  meninges  nor  in  the  brain  were  any  changes  discernible,  with  the 
exception  of  marked  injection  of  the  vessels  of  the  pia,  the  choroid 
plexuses,  and  the  serons  lining  of  the  ventricles.  The  latter  contained 
half  an  ounce  of  serum;  the  siniist^s,  fluid  bloud.  The  other  organs 
were  normal.  A  pctLsant-youth  agetl  fourteen  was  found  on  the  road- 
side near  a  sleigh  which  he  had  been  seen  driving  several  hours  before. 
He  iiad  been  in  perfect  liealth.  The  official  investigation  revealed  two 
semicircular  excoriations  nearly  two  inches  long  and  half  an  inch  wide 
—one  below  the  riglit  orbit,  the  other  on  the  left  side  of  the  lower  jaw\ 
Beneath  the  latter  blood -extravasation  extendc^i  to  the  bone;  beneath 
the  former,  only  through  the  sulx;utaneous  oelhdar  tissue.  There  were 
smaller  superficial  suggillations  in  the  right  temporal  i*egion,  over  the 
sternum,  and  about  the  legs.  On  the  deep  surface  of  the  scalp,  at  a 
I>oint  corresponding  to  the  right  frontal  eminence,  were  two  extrava- 
sations as  large  as  a  dime.  The  integument  was  unbroken.  The  dura 
was  tense,  the  vc*ssels  were  injected,  and  the  simises  distended.  The 
cerebral  convolutions  were  flattened,  rather  soft  in  consistence,  and 
contained  within  many  puncta  vasculosa.  The  vessels  of  the  ventric- 
ular walls  were  strikingly  distended.  Each  of  tiie  lateral  ventricles 
contain(H:l  an  ounce  of  reddish  serum.  With  the  exception  of  hyper- 
jemia  of  the  lungs  nothing  noteworthy  was  found  in  the  other  organs. 

In  each  of  these  cases  death  resultal  from  head  injury  in  healthy 
individuals.  Yet  no  marked  lesions  were  found,  unless  the  injection 
of  the  vf*ssels  of  the  pia  and  tl»e  presence  of  rnldish  serum  in  the  ven- 
tricles be  so  considered.  The  degree  of  injection  is  always  relative. 
It  is  fonnd  in  cases  in  which  the  cause  of  death  is  far  removed  from 


CEREBRAL  CONCUSSION, 


387 


tlie  cranhirn.  It  may  result  from  (lepciidenrc*  of  tho  hcatl  after  death. 
To  ixmsider  it  a  "  lesion  of  cerebnil  shock ''  doP8  nut  secern  warranted. 
Therefore  it  (^eems  eertam  that  death  ean  result  from  eoncuBsion  iin- 
«>niplicatt^l  hy  what  must  be  regarrled  its  more  eomraon  eaiLset? — ccm- 
tusion,  lai-eration^  or  exudations  hjeiuorrhagic  or  inflammatory^  in 
nature. 

The  possibility  of  a  fatal  issue  to  hniin-fiho<^k  appears  of  paramount 
medietvlegal  iinportanee,  in  v\qw  of  the  tendency  of  recent  writers  to 
adl  it  in  qiiejstion.  The  view  expressed  is  substantiates!  by  the  faet 
that  cerebral  embolism  is  often  attende<l  with  some  of  the  symptoms 
iif  brain^shrx'kj  although  the  eireulatinn  of  oidy  a  limitetl  area  is  tcm- 
|>orarily  involved. 

Differential  Diagnosis. — The  symptoms  of  cerebral  etmeussiou 
are  often  follower l  by  or  blentled  with  those  of  other  eondittons,  from 
which  it  should  be  distinguished.  Particularly  impirtant  is  the  diag- 
nosis between  ooneussiou  and  compression  of  traumatic  origin.  The 
I  me  per  m  never  re<piires  surgicid  interference  ;  the  other  is  often  amen- 
able to  it.  Intleeclj  every  atse  of  e«>mpression  in  the  light  of  nnxlern 
tiurger)"  suggests  the  pos^ibJlity  of  it* lief  by  operation.  While  concus- 
sion lasts  operations  are  generally  anntniindicrated.  For  this  reason  I 
deem  it  wise  to  adopt  pandlcl  columns  to  bring  into  firominence  the 
chief  points  in  diftercntial  diagnosis,  and  to  make  use  of  Agnew's  table 
B&  mtxlitied  by  Corley  : 


CoNcrastoN. 

UncofiacioiiiMflB  m  incomplete;  pfttient 
can  be  made  to  answer,  though  U  may 
be  briefly  and  in  Bimpfe  word». 

Special  flenaes,  though  greatly  blunted, 
are  not  abolished. 

Power  of  njovement  not  destroyed ;  if  the 
po^Uton  of  a  Hnib  be  fhiingvdi  the  pa- 
tient will  rt»i8t  or  hnn^  it  immediately 
into  the  original  jMieition. 


COICPRESBION. 

Coaaplete  imconaciougneM ;  may  Kreftm 
into  patient's  car  at  the  top  of  the 
voict^  but  will  rtx^ive  uo  answer* 

Special  sensea  entirely  suspended, 

C6mplet^  or  partial  paralysis;  in  atoat 

cases  betuiplegia. 


The  eornpression  in  this  table  is  that  which  is  ^neral  and  aftW-t-s  the 
l)rain  as  a  whole.  Snch  compression  might  resnlt  from  a  eubhiml 
clot  or  ext4?nsive  baj^l  effusion.  There  is  in  addition  the  more  limited 
lesion,  which,  without  at  any  time  having  produced  symptoms  of  gen- 
eral compression,  or  if  so  after  these  have  subsided^  makes  itself  man- 
ifest by  monoplegia  or  monf>spa8m.  Sneli  a  eai^e  presented  it«elf  in 
the  flurgical  ward  of  the  Cincinnati  IIi»sipital  several  years  ago:  A 
r^ibnst  adult  wa.*5  struck  with  a  shovel  on  the  right  side  of  the  head. 
He  Kank  to  the  ground  in  collapse.  When  bnaight  to  the  ward  reac- 
tion had  taken  place.  He  was  in  a  et>ndition  of  sopor,  from  which  he 
could  be  ruui^ed.     Some  incoherent  muttering  was  notetl.     Pre88iire 
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over  the  right  parietal  eminenoe  was  painfol  and  elicited  a  ciy.  There 
was  very  marked  paresis  of  the  lower  portion  of  the  left  aide  of  the 
fiM9e.  Xo  fractare  eoald  be  detected.  Urine  had  to  be  removed  with 
a  catheter.  The  patient  continued  in  this  condition  for  four  daja,  when 
a  gradoal  improvement  in  the  mental  condition  was  notioed.  In  two 
weeks  the  facial  pahrr  had  also  disappeared,  and  the  patient  was  dis- 
charged well.  Here  there  were  added  to  the  symptoms  of  coocnflBion 
those  of  localized  cerebral  compression  from  luemorrhage  into  or  on  tha 
snr&ce  of  the  cerebral  convolutions.  The  chionologiGal  aeqnenoe  of 
symptoms  from  tshortiy  after  the  on«et  to  reeoveiy  is  satiafiMstorQj 
accounted  for  in  this  manner,  the  reasoning  being  justified  by  what  ia 
known  of  the  absorption  of  blood-clots  in  other  parts  and  tiasnes  of 
the  body. 

In  another  class  of  cases  the  symptoms  of  compression  do  not  follow 
until  the  patient  has  almost  or  entirely  recovered  from  the  concossi^Mi. 
They  are  cases  which  often  bring  uncalled-for  censure  on  resident  hoe- 
pital  surgeons.  An  individual  receives  a  fall  or  blow  on  the  head. 
The  symptoms  of  shock  disappear  after  a  few  hours.  The  patient  is 
dismissed  from  observation,  often  at  his  own  request.  Several  hooiB 
later  he  may  be  returned  to  the  hosi)ital  li^-ith  all  the  evidences  of  com- 
pression from  a  hemorrhage  from  a  niptured  middle  meningeal  or 
other  artery.  Here  the  differential  diagnosis  is  established  by  the 
presence  of  an  interval  of  lucidity  in  the  clinical  history- — an  interval 
which  may  vary  in  length  from  several  minutes  to  eight  days. 

Oebebbal  Irritation. 
Among  cases  of  amcussion  and  contusion  one  will  occasionally  be 
encountered  in  which,  after  a  partial  return  to  conscMoiisness  and  nor- 
mal cerebration,  cfinvalescence  is  arrested,  the   patient    presenting   a 
characteristic  mental  and  physical    condition.      Though  observed    by 
older  writers,  Erichsen  was  the  first  to  direct  sjxH'ial  attention  to  it 
and  give  it  the  name  of  cerebral  irritation.     His  description  so  per- 
fectly portrays  what  I  have  seen  a  number  of  times  that  I  present  it  in 
full :  "  The  attitude  of  the  i)atient  is  j)eculiar  and  most  characteristic : 
he  lies  on  the  side  and  is  curled  up  in  a  state  of  general  flexion.     The 
body  is  bent  forwanl,  the  knees  are  drawn  up  on  the  abdomen,  the 
legs  bent,  the  arms  flexed,  and  the  hands  draw^n  in.     He  does  not  lie 
motionless,  but  is  restless,  and  oft^n  w^hen  irritated  tosses  himself  about. 
But,  however  restless  he  may  be,  he  never  stretches  himself  out  nor 
assumes  the  supine  position,  but  invariably  reverts  to  the  attitude  of 
flexion.     The  eyelids  are  firmly  closed,  and  he  resists  violently  every 
effort  to  open  them.     If  this  be  effected  the  pupils  will  l>e  found  con- 
tracted.    The  surface  is  pale  and  cool,  or  even  cold.     There  is  no  heat 
of  head.     The  pulse  is  small,  feeble,  and  slow,  seldom  over  seventy. 
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The  sphinctei-s  are  not  usually  attiH-kHl,  mul  the  patieut  will  pass  uririL' 
when  the  IjlmUler  m|iiiiY*s  to  lie  eiuptieil.  There  may,  however,  though 
rarelv,  l>e  retentiou.  The  nientiil  Mate  is  (X|»iaHy  jKHniliar.  Irritahility 
of  miiMl  is  the  iirevailintx  i-hunieteristie.  The  patient  is  uneouseious, 
t*ikin£^  no  Iiewl  of  what  passes  unlcs.s  ealletl  to  in  a  loud  tone  of  voice, 
when  he  >hows  siirTjs  of  irritability  of  temjK'r,  or  frowns,  turns  away 
hastily,  mutters  iiHlistinetly,  ami  grinds  his  teetli.  It  appc^irs  as  if  the 
temper  as  much  as  or  more  than  tlie  intellect  were  afleeted  iu  this  con- 
dition.    He  sleeps  without  stertor," 

The  rc<-'uvery  whitJi  follows  is  usually  teilioos  ;  many  days  and 
w*eeks^  even  months,  may  pass  before  the  mental  e<^piilihrium  is 
restored.  In  not  a  few  eases  entire  reeciverv  never  ensues^  evidences 
of  mental  weakness  eontiuuing  throughout  life.  p€K*ulianties  which 
cxistcHl  Ijefore  the  acxrideut  are  aeeeutuatwU  Sometimes  cerebral  irrita- 
tion is  fijlluwed  by  temporary  or  e%*en  permanent  insanity.  In  the 
case  of  a  young  girl  of  eighteen  whom  I  saw  iu  Longview  Asyhim  for 
the  Insane  melancholia  followetl  this  condition.  The  cerebnil  irrite- 
tir*n  followed  the  a^ncnssion  pro<.!uce<I  by  a  bhiw  on  the  temple  IVom 
a  mallet.  The  concussion  was  very  mild,  but  the  symptoms  of  irrita- 
tion weni  marked  for  nearly  four  weeks,  A  |)eric>d  of  mental  fatuity 
followed.  It  wiLs  only  after  the  patient  Ix^gan  to  walk  abmit  that 
the  signs  of  the  psychfjsis  were  mai'ked.  She  it^uained  in  the 
asylum  about  six  months,  when  she  was  discharged  cured.  More 
than  a  year  has  passed  since,  but  there  has  been  no  recurrence  of 
her  symptoms. 

Injuries  of  the  bead  are  not  infrequently  followed  by  mental  impair- 
ment without  the  intervention  of  txTcbrrd  irritation.  The  degree  of 
mental  tHsease  is  not  c^immensurate  to  the  severity  of  the  injury.  iSim- 
pie  c<3ncussion  is  as  often  causative  of  insanity  as  fracture.  According 
to  Kraft-Ebbing,  such  csises  of  insanity  may  be  divided  into  three 
groups:  L  The  psyehrjsis  is  the  dirt*ct  result  of  the  truuma.  The 
|KitJent  IjetKvmes  weak-minded,  even  imbecile.  Frec|uently  there  follow 
disturlmutTes  of  co-onlination,  or  paralysis.  The  anatomical  change 
found  in  these  casc^  h  a  molecular  degeneration  of  the  cortical  cells 
following  inflammation  of  the  tx>rtex  and  the  meninges,  2.  The 
psychosis  is  prtH^fnl  by  prcxjroniata  affecting  chiefly  the  sc*nsibility. 
There  is  marked  excitability  :  the  patient  is  moody,  antl  a  change  is 
noted  in  his  character.  Maniacal  attacks  often  sujjervene,  and  are 
followecl  in  turn  by  progressive  paralysis  with  total  It^s  of  mentality. 
The  causative  imp4:)rtance  of  cranial  injuries  in  relation  to  progressive 
paralysis  of  the  insane  is  apparent  from  the  tabulation  of  76  ca«es  by 
Meyer,  iu  15  of  whieli  trauma  is  given  as  the  imnuNliatc  t^use,  3,  In 
this  class  of  cit'^es  the  injur)^  musl  be  considcrtil  as  a  pre^lisposing  influ- 
ence t4:>ward  insanity,  in  that  the  latter  does  not  develop  until  one  of 
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its  more  common  causes  is  inflicted  on  a  cortex  impaired  in  nutrition 
by  a  trauma. 

Anotlipr  oondition,  at  times  difficult  to  distinguish  from  concussion 
with  or  without  contusion,  is  traumatic  inflararaatiou  of  the  brain  and 
its  meninges*  w^hich  often  speedily  follows  the  shock.  In  the  light  of 
tlie  now  generally  arcepteil  views  of  the  causes  nf  iuflamuuitiou  it 
iy  easy  to  tximprelieml  liow  this  process  follows  brain-iii juries  com- 
plicated by  w^oundi*  of  the  enveloping  soft  parts  or  by  fracture.  In 
fractures  of  the  base  two  infections  may  result  through  rents  in  the 
raembrana  tympaui,  tlie  roof  of  the  nose,  or  pharyngeal  vault.  When 
there  is  suppuration  in  other  paits  of  the  body  we  can  also  explain  the 
existence  of  intracranial  sup[>uration  after  cranial  injuries  uncompli- 
cated by  external  wounds.  But  in  cases  of  simple  concussion  a  Iiigh 
grade  of  inflammation,  even  if  it  be  not  supi>unitivej  often  follows  the 
shcM^k  after  a  few  hours  or  days.  The  very  grt*at  vascularity  of  the  pia 
after  amcussion  fully  aci'ounts  for  the  clinical  fact  that  iriflauunation 
so  speedily  follows  the  former,  at  first  masking  the  symptoms,  soon 
to  supplant  them  completely.  What  appears  to  lie  a  normal  reaction 
passes  into  the  pathological  condition  of  iuHammation, 

Several  years  ago  a  girl  of  seventeen  years  suflercti  a  very  severe 
c^Tcbral  concussion  in  an  inclined -plane  accident.  When  I  first  saw 
her  consciousueas  was  completely  lost.  The  temjieratuix.^  was  96*^  F., 
and  continued  below  normal  for  nearly  twT»  days.  There  was  no  paral- 
ysis, nor  were  then*  auy  convulsions,  general  or  lot^l,  to  indicate  con- 
tusion. Other  injuries  sustained  were  a  simple  fracture  of  the  leg,  a 
very  slight  cut  at  the  angle  of  the  mouth,  and  another  of  the  eyebrow. 
The  symptoms  of  sliock  contiuiiol  during  two  days,  when  reaction 
came  on.  Consciousness  did  not  return  with  it.  The  tempertiture  was 
normal  for  only  a  few^  hours,  but  rose  rapidly  to  101°  or  102°  F,  in  the 
morning  and  103°  or  104*^  F,  in  the  evening.  The  pulse  became  hard 
and  very  rapid,  the  face  flushed.  The  patient,  w^ho  during  forty-eight 
hours  after  the  injury  w^as  quiet,  with  muscles  relaxed,  became  restless 
in  tlie  extreme.  It  was  difficult  to  fix  the  fractured  limb.  Wliile  con- 
cussion lasted  not  a  word  escaped  her;  now  she  was  sleepless,  at  times 
wildly  delirious  and  difficult  to  restrain.  Vesical  incontinence,  present 
during  the  first  days,  gave  way  to  retention,  which  made  catheteriza- 
tion indispcasable  for  weeks.  The  tongue  became  ctjatenl,  tlie  bowels 
constipated  and  moved  only  by  active  purgatives*  Although  the 
inflammatory  pmccss  involved  a  large  cerebral  surface,  nothi ug  of  a 
IcR^alizcd  natum  dcveloi)ed.  Under  the  use  of  the  continuous  ice- 
douche,  blisters  to  the  nucha,  active  purgation,  and  enough  opium  to 
quiet  her,  complete  rec<3very  ensued. 

The  rapidity  with  whicli  the  concussion  in  this  case  was  followed 
by  inflammation,  and  the  intensity  of  the  symjitoms  from  the  start,  arc 
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not  unusual.  In  many  cases,  however,  frani  three  to  five  or  more  days 
elapse  before  this  sequel  makes  itself  manifest.  Tlie  longer  the  inter- 
val of  quiosf^niN^  the  more  insidious  in  its  onset  is  the  inflammutorv 
process,  Tlie  patient  may  have  bt4ieve<l  liimself  entirely  reeoveixd 
from  his  injury  for  a  number  of  days,  possibly  weeks.  Then  he  feels 
a  ^^nenil  malaise  ;  he  has  headache  and  is  restless  at  ni^lit.  Possibly 
dreams  disturb  his  sleep.  There  may  l>e  vertigo  arid  some  vomiting. 
He  is  forced  to  take  to  his  Ijcd.  Rapid  pnlse,  clevattnl  temperature, 
and  delirium  follow.  The  Cijmidete  jiJcture  of  traumatic  (x^rebral 
inflammation  is  en  scene,  and  is  shiftt^l  through  the  various  phases  of 
paralysis,  convulsions,  and  coma  until  death  coraes. 

Shock. — A  couilition  often  eontrastetl  witli  cerebral  concussion  is 
that  of  ji:eneral  coucussion  or  shcM.'k  following  injury  to  other  parts 
than  the  head  and  its  contents.  It  is  essentially  a  reflex  paresis  of  the 
vast*nlar  system,  and  chiefly  of  the  heart,  consequent  on  a  pr<j found  and 
violent  impression  made  on  the  nervous  system.  Sudden  and  destruc- 
tive injuries  ceasing  lacerations  of  a  limb  are  among  tlie  most  common 
causes  of  shock.  But  profomid  mental  impressions  without  physical 
injun'  are  also  at  timt^  followetl  by  it.  As  in  cases  of  cerebral  concus- 
sion, there  is  great  depression  of  the  vascular  system.  The  tempceiiture 
is  suhniirmal.  The  face  and  extremities  are  n>Id,  and  beads  t*f  {>er- 
spiration  njver  the  skiu.  The  respirations  are  sliort  and  frequent^  the 
pulse  rapid  and  feeble.  As  in  cerebral  shock,  there  is  often  vomiting 
attended  hy  ftci'al  incontinence.  Tliercarein  Ixith  great  m usc*u hi r  debil- 
ity and  relaxation  of  the  extremities.  But  the  chief  clinical  ft^ature  of 
cert^'bral  euucussitm,  the  insensibility,  is  absent  in  cases  of  general  shock. 
In  the  latter  condition  the  evidences  of  life  nuiy  l>e  ftvbic  in  tlie  extreme, 
the  pulse  scarcely  or  not  at  all  jierc^ptible,  tlie  rcspimtions  irregular;  but 
coDSCiousneas  is  present  and  cerebration  is  normal,  so  far  as  it  is  com- 
patible with  the  cnfctWi^l  eircnlatirm.  The  patient  may  be  confused  in 
general  shrx*k,  but  a  sharp  question  will  arouse  him  and  bring  forth  a 
rational  answer.  In  some  cases  the  intellect  appears  to  be  even  stirau- 
latt^d,  and  the  mind  preternatu rally  clear*  The  patient  c«»nverses  ration- 
ally to  within  a  tew  moments  of  his  death.  With  this  eanliual  feature 
of  general  shfick  in  mind  there  ought  never  to  \ye  any  difficulty  in  dis- 
tingnif^hing  it  fr^im  trrebral  concussion. 

Among  the  sequelas  of  concussion  of  considerable  medico-legal 
imiK)rtance  is  tlie  impairment  of  memory.  As  a  rule,  in  the  graver 
forms  the  patient  cannot  recall  the  manner  in  which  the  accident 
occurred.  Fi\H|uently  the  mental  pictures  antetlating  the  injury  by 
hourS|  or  even  days  have  been  entirely  obliterated.  In  a  carriage 
accident  recently  seen  the  patient,  a  young  lady,  was  unable  to  recall 
anything  that  had  occurreil  that  day.  She  did  not  rememl>er  that 
her  carriage  had  been  struck  by  a  locomotive^  that  she  was  coming 
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fmm  ehuR'h  at  the  time,  and  that  she  had  a  Ltjrapaiiion  in  intsfurtune 
whu  had  vnllvil  for  her  early  in  the  moi'niT»|]^  and  h^n  with  her  during 
the  service.  In  not  a  few  eases  in  whieh  the  patient  was  snbseqnently 
enabled  to  give  a  detail eil  aeennnt  of  an  ac<?iik*nt  T  have  felt  cxTtain 
that  it  wa8  a  recital  of  what  had  Ik^ii  learned  from  hearsay,  and  not  of 
impressions  receivtKl  at  the  time.  Mental  impressions  repeated  daily 
and  for  years  may  be  ohlit4^rate<l  by  cerebral  sli(K'k,  Jlfnlical  litc^ratnre 
18  replete  with  cases  of  loss  of  memory  from  it.  Friends  are  foi*got- 
ten.  The  wife  does  not  remember  that  she  has  children  or  is  married. 
Accomplishments,  sudi  a*^  amsie  and  the  knowledge  of  languages,  are 
lo^t;  tndec^d,  resnlts  of  years  of  edncation  may  l>c  swept  away  and  the 
mind  left  a  tabiiia  raitti  ior  new  impi*essions.  It  is  welt  to  bear  in 
mind  that,  whereas  sueh  results  are  more  commonly  seen  after  cerebral 
eoneussion,  they  may  also  CR-cur  after  general  shi,»ek  or  after  recovery 
from  the  e^iHapse  ai'*A>m|>aoying  severe  hemorrhages. 

Patholog-y. — When  death  follows  npon  cerebral  c-oncussion  or  any 
of  it^  sefiuelffi  the  aiiatomit.'jil  changes  found  within  the  cratiinm  will 
vary  aei'ording  to  the  degree  of  violence  intiieted  and  the  duration  of 
life  afterward.  As  has  already  Ijeen  stated,  cases  are  oecasionally 
eneonntereil  in  which  there  are  no  visible  lesioJis  in  the  brain  or 
meninges,  except  more  or  less  marked  vaseidarization  of  the  menin- 
ges, resulting  from  paresis  of  the  blood-vessel  walls.  As  a  direct 
resuh  of  tliis  the  presentee  of  more  or  less  sero-sangnineons  fluid  will 
hoinetinies  Ije  obscrve<l  in  the  ventricles  and  snbaraehnoidcan  spaces. 
In  yet  another  class  of  cases  the  thin-walled  terminal  vessels  passing 
through  the  mciUdlary  portions  of  the  brain  will  have  ruptured  in 
many  places,  leaving  minute  hsemorrhages  distributtil  through  the 
white  substance.  They  are  the  niiliar^^  a|>oplexies  of  N{'laton  and 
Rtikitansky.  The  pi-esence  of  a  blotxl-clot,  however  small,  readily 
permits  this  condition  to  be  distingnisht^l  from  mere  dilatation  of  the 
normal  puticta  vaseulosa.  In  very  many  cases  of  concussion  the 
autopsy  reveals  numerous  extravasations  of  blood  within  the  cortex 
or  beneath  the  pia.  The  bmin  in  these  places  presents  a  contnsctl  or 
bruised  appearance  If  death  *xx;nrred  shortly  after  the  acvident.  After 
several  days  or  weeks  a  more  grumoas  appearance  is  found.  Such 
extravasations  occur  at  a  point  cori-esponding  to  that  of  impact  or  to 
one  diametrically  oi>posite.  Very  often,  however,  the  extravasations 
are  found  at  remote  points.  Not  all  parts  of  the  cortex  and  pia  are 
alike  sulywi  to  extravasation.  The  frontal  and  spheno-tenifvoral  lobes 
are  more  friKjuently  involved,  and  here  again  the  extravasations  are 
fimnd  oftener  on  the  inferior  than  the  superior  surfaces.  The  osseous 
and  mendjranous  projections  from  the  floor  of  the  anterior  and  middle 
cranial  fossie  will  explain  the  more  frefpieut  ecchymoses  in  parts  of  the 
brain  cc^ntignons  to  them.     The  ot^cipital  lol>e  resting  ou  the  tentorium 
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is  cc»inparjtive!y  i^afe  frain  seven*  iinpaot.  Without  great  damage  to 
the  braiii-siil>sitaiiee  t?iiboiciiingeal  ex trav actions  covering  large  areas 
are  Rinietini(?s  seen.  As  the  extnivasatfon  take.^  ]>laci^  the  pia  is  lifted 
from  tlie  umlerlying  et>rtcx,  until  an  entire  lobe  may  present  the  apjxrar- 
anee  of  a  massive  blootl-ci>a|]rii]um.  On  stripping  off  the  pia  the  cM>n- 
volntioni=i  may  present  nothing  abnormal  exrt'pt  flattening.  Death  in 
these  cases  n.snally  ensnea  with  the  symptoms  of  compression. 

Tangier  Mieved  that  the  violence  of  coneiission  spent  itself  on  the 
cortex.  The  implication  of  the  heart  and  res|>iratory  centres  a.^  seen 
during:  lift^  militates  against  this  doctrine.  It  is  trne  that  visible  lesions 
in  the  medulla  and  pons  are  not  often  fonnd ;  but  they  do  occur :  Agnew 
reports  such  an  instance  of  extravasation  into  the  metlulla  oblongata. 
The  prominent  symptom  wa.s  irregular  and  difficult  respiration. 

ABstx4ated  at  times  with  dej)ressed  fractures  of  the  vault,  or  oftener 
with  crmiplifutcd  and  extensive  lesions  of  the  base,  the  bniin  is  tbund 
lacerated.  Extending  through  the  thickness  of  a  convolution  or  far 
into  the  w^hite  substance  will  be  found  a  rent  more  or  less  filled  with  a 
hiemorrhagic  cxtnivasation,  and  clearly  to  be  seen  only  when  this  is 
remove*!  under  a  jet  of  water.  In  these  cases  the  symptoms  of  con- 
cussion may,  as  already  explained,  have  been  entirely  overlooked  on 
attHiunt  of  the  rajndity  with  which  tlicy  were  followed  by  those  indic- 
ative of  contusion,  hiemorrhage,  and  wmpression. 

The  anatomical  data  obtained  in  fatal  cases  *»f  cerebral  concussion 
thr*>w  but  little  light  on  the  methcKl  and  mechanism  of  its  pnwluetion. 
Whether  it  is  the  result  of  molecular  vibrations  of  the  cells  of  the 
cortex  on  each  other,  or  of  vibration  of  the  brain-mass  as  a  whole 
witliJn  the  cranial  walls,  is  at  yet  unknown.  ExjM^rimcnt  has  been  of 
little  or  no  service*  in  solving  this  part  of  the  question.  The  absence 
of  groas  lesions  in  undoubtetl  cases  would  seem  to  show  that  molecular 
change?*  are  the  cause,  whereas  the  ointusions  more  fretpieutly  found 
would  indicate  that  the  brain  as  a  whole  is  violently  joltetl  by  or 
against  the  firmer  structures  receiving  the  brunt  of  the  blow.  Stro- 
meyer  believe*!  that  a  temijorary  compression  tlnis  prrKluct*d  would 
explain  the  symptoms  of  concussion,  and  |Kirticularly  those  cases  in 
which  the  symptoms  rapidly  disapi>eare<b  Tliis  explanation  is  unsat- 
isfactory, since  the  long-con  tin  nance  of  symptoms  is  inc<»rapatible  with 
temporary  compression.  The  coma  following  compression  is  relieved 
at  once  by  the  removal  of  the  clot  which  produces  it  The  view  of 
Fischer,  that  tlie  symptoms  and  legions  of  brain-shrK-k  are  the  result 
of  paralysis  of  tlie  vessels  of  the  pia,  most  satisfactorily  act^ounts  for 
both.  Paresis  of  the  arterial  walls  followetl  by  aecondary  venous 
distension  prcxluces  such  diffuse  disturbances  of  nutrition  of  the  cor- 
tex and  of  the  c^anliac  and  respiratory  centres  that  their  functions  are 
to  a  very  large  extent  interfered  with.     The  experiments  of  KcK'h  and 
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Filehne,  in  which  by  repeated  light  blows  they  were  able  to  produce 
symptoms  of  concussion,  and  even  death,  without  gross  cerebral  lesions^ 
go  far  toward  establishing  this  doctrine  of  the  vaso-motor  paralysis  as 
the  essential  feature  of  brain  shock. 

Treatment. — The  tendency  of  cerebral  concussion  is  toward  recov- 
ery. In  very  many  cases  its  manifestations  have  passed  away  before 
surgical  assistance  arrives.  When  seen  during  the  ixjriod  of  depression 
it  is  not  always  wise  to  interfere  actively.  The  natural  desire  to  combat 
depressions  by  active  stimulation  ought  to  be  resisted.  Placing  the 
patient  in  a  horizontal  position,  loosening  the  g-arnients  to  facilitate 
respiration,  the  application  of  dry  heat  to  the  extremities,  and  friction 
of  the  skin,  will,  as  a  rule,  be  sufficient  to  tide  the  patient  over  the 
period  of  depression.  When  it  becomes  apparent  that  the  means  named 
are  insufficient,  diffiisible  cardiac  stimulants  must  be  admin istereil,  but 
sparingly,  lest  when  reaction  ensues  it  be  excessive.  The  exhibi- 
tion of  stimulants  by  the  mouth  is  not  always  feasible.  Often  the 
patient  cannot  be  made  to  swallow,  and  the  presence  of  fluids  in  the 
pharynx  becomes  an  additional  source  of  danger  by  impeding  respira- 
tion. Enemata  of  hot  normal  salt  solution  can  always  be  given 
with  little  trouble.  If  the  heart's  action  still  remains  feeble, 
hypodermic  injections  of  ether,  of  a  drop  of  1  per  cent,  solution 
of  nitroglycerin,  or  of  camphor — 10  per  cent,  solution  in  olive 
oil — ^may  be  administered  with  much  benefit.  As  soon  as  reac- 
tion comes  on  such  medication  should  cease.  The  return  of  color  to 
the  face,  the  awakening  to  consciousness,  or  vomiting  should  put  an 
end  to  stimulating  treatment.  In  cases  in  which  the  unconsciousness 
from  concussion  or  contusion  continues  for  many  hours,  the  condition 
of  the  bladder  must  be  watched.  While  depression  continues  the  renal 
secretion  is  greatly  diminished  ;  nevertheless,  it  is  wise  to  use  the  cathe- 
ter to  prevent  hyi)erdistension  of  the  bladder. 

When  reaction  has  set  in  the  therapeutic  indication  is  to  keep 
it  within  physiological  bounds.  Absolute  rest  of  body  and  mind 
is  to  be  insisted  on,  and  where  the  concussion  has  been  severe  it  is 
always  wise  to  keep  the  patient  in  bed  and  on  a  low  diet  for  a  number 
of  days,  or  even  weeks.  In  this  connection  I  deem  it  wise  to  point 
out  the  necessity  of  strict  aseptic  treatment  of  whatever  ojx?n  wounds 
the  patient  may  have  sustained  about  the  head  or  other  part  of  the 
body  by  the  accident.  Should  symptoms  of  meningeal  inflammation 
supervene,  they  are  to  be  met  by  the  continuous  ice-douche,  leeclies, 
and  purgation  on  general  therapeutic  principles.  For  concussion  opera- 
tive interference  is  not  called  for.  For  this  reason  the  surgeon  should 
most  carefully  watch  his  patient  to  detect  in  their  beginning  evidences 
of  the  many  conditions  which  follow  cerebral  shock,  and  which  can 
be  relieved  only  by  operative  measures. 
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Shock  may  be  tlefinccl  as  a  rc*la\ation  or  abolition  of  the  su?tphiitit£ 
and  t\)titn>lling  influence  which  the  nervous  systjom  exeifiwes  over  the 
vital  organic  functions  of  the  body.  It  is  the  resnlt  of  a  profound 
impression  ni:ide  on  the  eei'ebro-^prual  axi.'^,  ei flier  dirwtly^  throiiijfj  the 
agency  of  an  afferent  nerve,  or  through  the  eircuhitory  medium.  A  blow 
on  the  liead  or  a  severe  fright,  the  mangling  of  a  limb,  and  the  inges- 
tion of  txiitain  violent  |K>i&ons  aix^  eijually  eapabk'  of  producing  shcx-k, 
and  in  each  caj:^  it  is  made  mauifetit  by  more  or  leas  depres^sion  of  tlie 
vital  processes,  notably  of  that  of  the  einuilation.  Aecx>rding  to  the 
nature  of  its  cause*  sbick  must  be  eoosidetx»tl  as  a  reHex  (jhraomenon 
or  as  the  immediate  effect  of  a  |)liysieal  or  tuxic  injury  to  the  cerebruui 
or  its  large  basal  ganglia*  An  overwhelming  majority  of  cases,  includ- 
ing those  of  traumatic  and  psychic  origin,  Ijelong  to  the  former  category ; 
a  small  minority  to  the  direct  variety* 

The  causes  of  shock  may  be  divided  into — 1.  The  traumatic;  2. 
The  psychic  or  emotional  ;  3.  The  toxic.  In  not  a  few  cases  a  oom- 
br nation  of  these  causes  is  active  in  the  priKhictitm  of  shock* 

Osborne  would  substitute  the  term  medical  shock  for  heart-failure, 
insisting  diat  it  is  the  counterpart  of  surgical  shock.  The  condition 
is  primarily  a  vasomotor  jjaralysis  with  a  congestion  of  the  greater 
part  of  the  blood  in  the  abdominal  veins.  Tlie  treatment  in  general 
is  the  same  as  that  of  surgical  shock  :  the  hypodermic  use  of  cardiac 
and  vasomotor  remedies ;  nutrient  enemata  ;  or  the  rectal  injection 
of  hot  water^  salt  solution  transfusions,  etc. 

Every  tnninia,  Itowever  slight,  ruay  l>e  followed  by  shock.  In- 
cised and  coutusetl  wounds,  fractures,  subcutaneous  or  comjKJund, 
gunshot  wounds,  burns,  scalds,  the  mangling  of  limbfl,  and  exposure 
to  extreme  c*old  may  be  cited  ai*  among  the  most  frequent  precurs^irs 
of  surgical  shock. 

As  a  rule,  the  severity  of  shock  is  projjortionate  t€  the  extent  of  the 
injury.  A  compound  fracture  is  followeil  by  severer  shock  than  a  sim- 
ple one;  tlie  crushing  of  a  limb  by  greater  shwk  than  cither.  Injuries 
to  the  lower  extremities  are  always  prmkictive  of  severer  shock  than 
are  similar  injuries  to  the  uppr  extremities.  Mangling  of  the  upper 
extremity  is  generally  fill  lowed  by  little  slnx*k.  The  nearer  the  injur)* 
approaches  the  trunk,  the  graver  is  the  attendant  depression.  The 
0[>ening  of  large  joints  and  the  penetration  of  the  great  cavities  of  the 
bo<ly  m*e  among  the  most  fruitful  causes  of  shock  that  is  often  rapidly 
fatal.  The  method  of  infliction  of  the  trauma  is  an  important  element 
in  determining  the  degree  of  shock  produced.  A  fall  from  a  height  of 
twenty  ieet  will  be  followed  by  greater  shock  than  one  from  two  or 
tliree  feet,  though  in  either  case  the  lesion  may  be  but  a  simple  fracture. 
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The  shock  obsen^cd  after  railway  accidents  is  greater  than  tliat  from 
other  injuries,  the  h)cal  damage  being  the  siime.  As  in  c«sc»s  of  cere- 
bral concussion,  the  consciousness  that  an  accident  was  imix^nding 
largely  influences  the  degree  of  the  shock  which  follows  it.  The  soldier 
in  the  heat  of  battle  or  the  brawler  in  a  street-fight  does  not  know  that 
he  is  wounded  until  he  sees  or  feels  the  blood.  Quite  recently  a  man 
was  brought  into  the  surgical  ward  of  a  hospital  with  eight  feet  of 
intestine  hanging  from  an  abdominal  wound.  The  shook  was  so  slight 
that  it  required  the  combined  strength  of  a  number  of  officers  to  restrain 
him  from  pursuing  his  aggressor.  Great  dread,  on  the  other  hand, 
accentuates  shock.  Several  years  ago  a  man  in  robust  health  w^is 
brought  into  the  wards  of  the  Cincinnati  Hospital.  lie  had  fallen 
into  a  bear-pit  and  had  been  clawed.  The  wound  was  sn))erficial. 
extending  from  the  shoulder  to  the  wrist.  He  died  in  thirty  hours 
from  shock.     The  autopsy  revealed  absolutely  normal  viscera. 

In  illustration  of  the  etiological  importance  of  fear  or  terror  in  the 
production  of  shock  the  case  reported  by  Brunton  will  boar  quotation  : 
"  Many  years  ago  the  janitor  of  a  college  had  rendered  himself  in  some 
way  obnoxious  to  the  students,  and  they  determined  to  punish  him. 
They  accordingly  prepared  a  block  and  axe,  which  they  convoyed  to  a 
lonely  place,  and,  having  dressed  themselves  in  black,  some  of  them 
prepared  to  act  as  judges  and  sent  others  of  their  company  to  bring 
him  before  them.  When  he  saw  the  preparations  that  had  l)een  made 
he  at  first  affected  to  treat  the  whole  thing  as  a  joke,  but  was  solemnly 
assured  by  the  students  that  they  meant  it  in  real  oarnt^st.  lie  was 
told  to  prepare  for  immediate  death,  for  they  were  gc)ing  to  bohoad  him 
then  and  there.  The  trembling  janitor  looked  all  around  in  the  vain 
hope  of  seeing  some  indication  that  nothing  was  really  meant,  but 
stern  looks  everywhere  met  him,  and  one  of  the  students  proooeded  to 
blindfold  him.  The  poor  man  was  made  to  kneel  bolbre  the  block ; 
the  executioner's  axe  was  raised ;  instead  of  a  sharj)  edge,  a  wot  towel 
was  brought  smartly  down  on  the  back  of  the  culprit's  nectk.  This 
was  all  that  the  students  meant  to  do,  and,  thinkino;  that  they  had 
frightened  the  janitor  suflSciently,  they  undid  the  bandage  which  cov- 
ered his  eyes.  To  their  astonishment  and  horror  they  found  that  he 
was  dead." 

The  violence  producing  traumatic  shock  is  ordinarily  of  momentary 
duration.  Comparatively  slight  injury  often  repeated  may  likewise 
produce  it.  Death  from  flogging  was  not  of  infrequent  ooourronoe  in 
England  a  few  decades  ago.  The  culprit  being  tied  to  a  post  in  a  per- 
pendicular position,  shock  was  great.  In  a  case  ret^ontly  witnosscKl  in 
Siberia  the  pulse  at  the  end  of  the  operation  was  120  and  very  weak, 
the  temperature  99.5°. 

To  the  purely  traumatic  causes  of  shock  from  the  application  of 
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physiciil  force  from  williodt  must,  bo  added  thme  that  have  tlicir 
origin  within  the  body.  It  may  follow  roptiire  of  an  aneurigm,  the 
impaction  of  a  renal  or  bilian^  ealeidn^,  pcTforatioii  lif  the  stomach 
or  intestine,  or  the  plu^ging^  of  a  cerebral  artcr>\ 

In  cases  of  burns  and  scald:?  the  degree  of  the  shock  depends  more 
on  the  extent  of  skin  involved  and  on  the  nite  of  tlu'  btirn  ihnn  on  its 
depth,  Btn*ns  of  tlie  tirfrt  degree  afteeting  a  large  area,  piutieularly  of 
the  tnnik,  are  often  followed  by  fatal  shock.  Sneh  an  injnrj*  to  the 
genitalia,  th(»itgh  limitCHl  in  area,  h  also  ofYen  foUowCMl  bv  great  shwk. 

Snrgif^l  operations  are  largely  influential  in  the  production  of 
shook.  The  introduction  of  a  sound  into  the  urethra  has  been  fol- 
lowe^l  liy  death  in  a  few  hoiuN,  and  the  infrodnetion  of  a  neeilh*  into  a 
pleura  filled  with  fluid  hai^  bec^u  fblloweil  by  immediate  death.  So  has 
the  opening  of  an  absca^s  of  the  finger.  Prolonged  operations  attended 
with  eon!?idenibh'  loss  of  bhiml,  the  exposure  of  large  wound-surfaees 
or  of  serous  siie^  to  the  air,  are  often  followetl  by  grave  shock.  While 
anesthesia  lUfKlities  shcx^k,  it  does?  not  almtc  it.  As  the  saw  cuts  through 
the  bone  in  an  ami>ntation  the  breathing  often  l>eeomes  stertorons,  and 
there  is  an  ac<.x4eration  of  the  pidse  as  a  reflex  indication  of  slnx^k 
during  profound  anesthesia.  During  castration  a  like  phenomenon  is 
observ€*tl  when  the  ligature  is  tightened  around  the  cord.  In  pre- 
anajsthetic  days  tleath  at  tliis  moment  occasionally  sujK^rvcni^il.  In 
tracheotomy  death  often  results  the  moment  the  trachea  is  incised. 

Psych ieal  causes  so  often  prmlnee  an  evanes^L^ent  depresrfon  of  the 
circulation  that,  within  rather  wide  limits,  the  result  may  be  said  to 
be  physiological.  Where  the  physiological  yields  to  the  pathologic^il 
stale  cannot  be  determine^b  Excessive  joy  or  grief,  anger  and  fear, 
may  give  rise  to  prostration  varying  in  severity  like  tliat  of  traumatic 
origin.  Relaxation  of  the  sphincters  from  fright  is  very  often  seen 
in  childrt^n.  Polyuria,  the  induction  of  profuse  diarrhtwis,  and  pre- 
mature delivery  may  all  be  cittnl  as  instances  of  mild  shrM-k  from 
emotional  causes.  The  spetual  senses,  particularly  that  of  Iiearing, 
are  at  times  i>ermanently  inipu'reil  V)y  painful  emotions.  Whether 
the  latter  can  produce  a  fatal  shock  witli<Kit  corjjcjreal  injury  nf  any 
kind  in  a  healthy  individual  is  very  doul>tful.  The  dc^iths  attributed 
tu  it  have  for  t!ie  most  part  <KvurrtHl  in  persons  in  whom  the  eircnila- 
tory  organs  had  l>een  impaireil  by  the  previous  degenerative  etiang^ 
of  age  or  of  disease. 

In  the  category  of  psychi«il  sh«M^k  might  Ije  ehisse*!  railrrjad  shrK?k 
in  which,  so  far  as  can  Ijc  seen,  no  physical  injur}'  liit^  bx'u  sustaiuedt 
The  shaking  up  of  the  body,  with  the  dread  of  imjwnding  death,  so 
impairs  the  ecpiilibrium  uf  the  c^rebro-spinal  centres  tluit  resultant 
slifK^k  is  of  more  than  ordimm'  severity  and  duration.  It  Is  quite 
charaett*ristic  of  this  variety  of  shock  that  it  is  often  late  in  develop- 


398  CEREBRAL  CONCUSSION  AND  SHOCK. 

ing,  hours  or  days  elapsing  before  anji:hing  is  complained  of.  Rest- 
lessness and  excitability,  disturbed  slec^p  and  migrating  pains,  want 
of  appetite,  and  lack  of  interest  in  current  events  of  even  a  per- 
sonal nature,  are  further  evidences  of  this  variety  of  sliock,.  of  which 
it  is  fiirther  characteristic  that  the  symptoms  are  for  the  most  part 
purely  objective,  and  therefore  most  readily  made  the  subject  of  medico- 
legal inquiry.  The  discussion  of  railway  shock  at  length  is  beyond  the 
scope  of  this  article.  ' 

Some  poisons,  like  the  cyanide  of  potassium  and  veratrum,  produce 
shock  by  directly  depressing  the  heart.  Others,  like  the  mineral  acids 
when  ingested,  produce  shock  like  an  ordinary  trauma  by  the  destruc- 
tion of  tissue  and  the  impressions  made  on  nerve-fibres.  Far  more 
important  fix)m  the  point  of  view  of  frequency  of  action  are  the  toxic 
agents  generated  within  the  body  and  carried  into  the  circulation  to 
affect  primarily  the  nerve-centres  and  through  them  the  vaso-motor 
apparatus.  The  depression  attending  a  congestive  chill,  the  rigor  fol- 
lowing the  use  of  an  unclean  catheter,  the  chill  of  a  beginning  pneu- 
monia or  of  puerperal  fever,  may  be  cited  as  instances  of  shock  follow- 
ing the  overwhelming  of  the  circulation  by  septic  material.  So  simple 
an  o|)eration  as  internal  urethrotomy  has  not  infrequently  been  followed 
by  death  in  twenty-four  hours  with  the  symptoms  of  sliock.  The 
opening  of  large  joints  or  of  the  peritoneum  was  generally  followed  by 
the  same  disastrous  results  in  pre-antiseptic  days.  Where  sepsis  is 
associated  with  gangrene  the  shock  is  often  rapidly  fatal.  A  healthy 
young  man  was  struck  in  the  popliteal  space  by  the  prong  of  a  dray. 
The  knee-joint  was  opened,  but  there  was  no  other  injury.  When  seen 
an  hour  later  shock  was  marked.  Two  hours  later  lie  was  delirious ; 
death  resulted  thirty  hours  after  the  injury,  the  limb  having  become 
gangrenous  to  the  trunk.  In  an  extensive  burn  recently  seen  the 
temperature  had  risen  to  105°  F.  six  hours  after  the  injury.  Shock 
oft;en  means  sepsis  acutissima. 

The  marked  features  of  shock  depend  on  a  depression  of  the  function 
of  the  circulation.  It  is  claimed  by  Jourdan  that  the  pulse  is  at  first 
reduced  in  frequency.  This  view  is  not  supported  by  clinicians  gene- 
rally. Probably  in  all  cases  of  considerable  severity  it  is  rapid  and 
feeble,  irregular,  and  oflen  intermittent.  The  arteries  an*  small  and 
the  circulation  through  the  capillaries  sluggish.  The  skin  is  (jool  to 
the  touch.  The  lips  and  conjunctivfle  are  pale  and  bloodless.  The  face 
is  pale,  often  of  an  ashy  hue,  and  covered  with  beads  of  perspiration. 
Bleeding  from  wounds  is  slight.  There  is  ordinarily  a  reduction  of 
temperature  of  two  or  even  three  degrees.  Respiration  is  shallow. 
The  eyes  are  lustreless,  but  there  is  usually  no  expression  of  anxiety. 
Extreme  languor  is  characteristic  of  severe  shock.  The  j)atient,  though 
conscious  and  answering  in  monosyllables  in  a  voice  scarcely  audible, 


la  indifferent  to  oven-thtn^  about  hira.  The  sensoriuni  is  blunted  and 
pain  is  scarcely  folt.  The  protrusion  of  bones  thmiigh  a  limb  tliat  is 
criislied  ci\iiscs  no  pain  ;  only  wlicn  a  vohintary  movement  fif  the 
injnrecl  part  is  made  is  pain  experienced.  The  anal  sphincters  ur<*  often 
paretic,  Rcti^ntton  of  what  little  urine  the  flagging  circulation  through 
the  kidneys  ]>ermits  to  lie  excreted  is  the  rule.  In  severe  niscs  death 
may  enj«.ne  at  any  time  within  twenty-four  or  fc>rty-cight  honi-s  without 
any  evidence  of  increased  energy  on  the  ]>art  of  the  circulation*  Oft^n  in 
the  fatal  cases,  particularly  if  hmniorrhage  complicates  the  elinieal  pic^ 
in  re,  rather  phenomena  supervene.  The  hands  appear  shrunken  ;  there 
are  dimness  of  vision,  numbness  of  the  extremities,  and  chills  or  con- 
vulsions. Rejwattxl  attacks  of  syncope,  muttering  delirium,  and  tY>ma 
may  precede  deiith.  When  reaction  ensues  it  is  usnally  inaugunitcd, 
m  in  cerebral  concussion,  with  vomiting  j  the  pulse  decreases  in  fre- 
quency ;  the  temperature  rises  to  or  above  the  normal,  and  color  again 
returns  to  the  liice.  In  very  many  easels  the  reaction  is  slight,  and, 
particularly  in  individuals  of  advanceil  age,  is  likely  to  be  evanescent. 
Alternating  [>cri<Mls  of  temporar)'  reaction  and  depression  are  witnessed 
until  a  fatal  pra^ti-ation  superxcnes, 

Travers  was  the  first  to  call  attention  to  an  erethistic  ibrm  of  shock 
which  he  termed  **  prostration  with  excitement."  It  differs  from  the 
more  common  variety  chiefly  in  the  psychic  phenomena.  While  oon- 
sciousness  lasts  the  patient  is  wild  with  anxiety.  He  is  forever  change 
ing  his  i^Ksition,  struggling  for  air.  A  limb  that  is  crnslie*!  may  be 
tossed  al>uut  until  the  audible  creaking  of  the  btmes  makes  the  by- 
stundera  shudder.  The  |iatient  is  unconscious  of  it.  He  is  oblivious 
to  everj^thing  but  his  impending  fate.  Usually  delii*ium  of  a  mutter- 
ing or  violent  kind  soon  supervenes  and  the  scene  is  ended  in  coma. 
This  form  of  traomatic  shock  is  frequently  encountered  in  excessive 
inkers,  and  in  the  wards  of  our  public  hospitals  it  is  seen  in  fully 
Fone- fourth  of  the  fatal  cases  of  shfMi^k, 

Fortunately,  shock  does  not  always  present  the  gravity  of  symptoms 
above  detailed!.  Cheever  has  e pit* mi i zed  the  degrees  of  shock  as  appre- 
hensitm,  fluttering,  sweating,  chilliness,  pain,  vertigo,  nausea,  faintm'ss, 
convulsions,  unconsciousness,  and  collapse.  In  mild  cases  a  combina- 
tion of  one  or  more  of  these  symptoms  is  often  observed.  As  hi  cere- 
bral shtxjk,  they  often  disiippcar  with  great  rapiflity. 

The  general  organization  of  an  individual  largely  influences  tlie 
degree  of  shock.  Persons  of  a  nervous  temperament  bear  traumatism 
badly,  and  in  this  R^g-ard  women  seem  to  suffer  less  from  slM:»ck  tlmn 
men.  Persons  advanced  in  years  suffer  more  from  shock  than  jiersons 
under  forty,  and  as  a  rule  children  suffer  less  from  it  than  adtdts. 
Probably  it  is  l>t*cause  the  functional  influence  is  less  potent  and  tlie 
circulatory  apparatus  as  an  entirety  is  more  active.     When  shock  is 
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very  marked  in  children  it  will  generally  be  found  attributable  to 
haemorrhage.  Children  bear  the  loss  of  blood  poorly.  In  adults  also 
haemorrhage  adds  greatly  to  the  severity  of  shock.  Many  of  the 
symptoms,  such  as  the  collapse,  can  be  produced  by  hajniorrhage  alone. 
In  the  treatment  of  shock  the  recognition  of  this  fact  is  vital.  In 
persons  enfeebled  by  organic  diseases  shock  is  likely  to  be  severe. 
Degenerative  changes  of  the  heart,  the  liver,  and  particularly  of  the 
kidneys,  may  cause  even  minor  injuries  to  be  followed  by  fatal 
shock. 

Treatment. — The  principles  enunciated  in  the  treatment  of  cerebral 
shock  underlie  the  therapy  of  general  concussion.  To  maintain  the 
body-heat  and  to  support  the  flawing  circulation,  to  remove  what- 
ever might  prolong  or  exaggerate  the  condition,  are  the  objects  to  be 
sought.  Hot-water  bottles  to  the  trunk,  but  separated  from  the  skin 
by  a  layer  or  two  of  thin  flannel,  and  an  abundance  of  warm  cover- 
ing, but  not  too  much,  lest  respiration  be  imjKKled,  are  important. 
Rest  as  far  as  possible  should  be  given  the  patient;  moving  him 
about  from  one  position  to  another  or  from  bed  to  bed  is  pernicious. 
Until  reaction  has  set  in  the  clothes  should  not  be  removcnl,  cxeej)t 
to  an  extent  sufficient  to  permit  an  examination.  This  should  always 
be  limited  to  determining  that  shock  is  not  maintained  by  haemor- 
rhage. A  mangled  member  should  be  looscl}'  wrapped  in  towels 
saturated  with  sublimate  solution  and  kept  elevated  on  a  pillow  until 
a  permanent  dressing  can  be  applied.  Where  collapse  is  threatened 
from  haemorrhage  the  latter  must  be  arrested.  A  bleeding  mutilated 
limb  can  often  be  severed  with  a  few  strokes  of  the  scis^sors,  and  the 
vessels  tied  without  an  ana>sthetic  and  without  inflicting  much  pain. 
Formal  amputation  can  be  done  when  reaction  has  j)artly  set  in.  In 
the  medicinal  treatment  of  shock  the  subcutaneous  method  gives  the 
quickest  results.  Ether,  nitro-glycerin,  caniphorattKl  oil,  or  wliiskey 
can  be  injected  under  the  skin  as  the  urgency  of  the  occasion  demands. 
Three  or  four  injections  of  1  drachm  each  of  sulphuric  ether  or  of 
whiskey  may  be  administered.  The  pulse  generally  rallies  imnuHli- 
ately  after  the  injections.  To  administer  stimulants  by  the  mouth 
is  oftien  worse  than  useless.  The  patient  may  be  unable  to  swallow ; 
the  effort  but  increases  the  prostration.  Absorption  by  the  stomach, 
if  the  stimulants  can  be  made  to  enter  it,  is  also  deficient.  If  there 
has  been  much  haemorrhage  a  copious  enema  of  hot  water  and  brandy 
is  indicated.  In  severe  cases  of  shiwk  with  collapse  from  (l(»plction, 
an  intravenous  injec^tion  of  a  hot  salt-solution  will  occasionally  induce 
reaction  when  other  methods  have  failed.  The  solution  should  be 
in  the  proportion  of  1  to  200  and  the  temperature  about  100°  F. 
Since  this  intravenous  method  has  been  advoc^ited  in  the  treatment 
of  the  collapse  of  cholera  the  transfusion  of  blooil  has  been  almost  en- 


tirely  supplanted.  The  circulation  cannot  n^in  its  force  bpcanse  tho 
heart-pump  is  empty.  Therefore  elevation  and  bandaging  of  the  limbH 
are  often  indiratetl  while  the  salt-solution  is  beinp:  prepare<b  Among 
the  agents  highly  rtNL*ommendetl  in  shock  is  digitalis.  In  cast^  in 
which  moderate  shock  continues  for  hours  or  davs»  and  in  wliich  the 
patient  reacts  imi>crfcctly  and  relapses,  digitalis  has  proven  very  valu- 
able. Half-*lraehni  doses  admin istcretl  every  hour  will  nsnally  in 
protracted  casoa  bring  about  graVhially  a  ecmdition  of  the  eircnlation 
appruachiug  the  normal,  without  at  any  time  inducing  sudden 
changes. 

In  recent  years  hypodermic  injections  of  sulphate  of  strychnia 
in  ^  to  ^  gmin  doses  have  been  shown  to  be  of  great  vahie  in  the 
treatment  of  shock  by  increasing  and  sustaining  blood -|»ressni*e,  A 
further  valuable  aid  is  artificial  respiration.  The  blood  iu  shock  is 
insufficiently  supplied  with  oxygen.  This  is  supplied  by  artificial 
respiration,  and  consequently  the  hearths  action  is  iniirroved  and  the 
blood-pressure  increases. 

A  very  important  indication  in  the  treatment  of  shock  is  the  allevi- 
ation of  pain  and  the  procuring  of  sleep.  Therefore  morphine  in  J- 
grain  dose,  repeated  if  necessarj',  will  be  required  in  almost  every  case 
of  severe  shock.  Were  we  restricted  to  the  use  of  one  agent  iu  the 
management  of  shock,  we  should  select  this  one.  In  the  cases  of  protn- 
tration  wnth  excitement  it  is  indispensable.  If  it  is  pof^ibie  to  prf^Knire 
sleep  for  the  sufferer,  much  has  been  done  toward  placing  him  in  the 
way  of  reaction. 

Until  reaction  has  supervenerl  the  patient  Ls  in  no  condition  to  Ix^ar 
the  addeil  trauma  of  an  o|>enition.  Ck^L^asions  may  arise  where  opera- 
tive interference  bt*comes  imj>erative  m^twithstandiug  the  presence  of 
shock.  The  necessity  for  checking  heemorrhage  and  the  informal 
removal  of  mangled  mcmbei's  has  already  been  mentionah  In  cases 
of  strangulated  lieniia  the  shoc^k  is  often  severe  ab  initio.  To  wait  tor 
reaction  before  attempting  reduction  is  out  of  the  question.  In  acute 
intc-stiual  strangulation  in  pcTforating  wounds  of  the  abdomen,  in  rup- 
ture of  the  uterus,  the  presence  of  mmlerate  s\nwk  is  no  contraindication 
to  ojierative  interference.  If  anffisthesia  is  require*],  it  shoukl  be  made 
as  short  as  passible;  that  by  ether,  being  more  stimulating,  should  be 
given  the  preference. 

Prophylaxis. — In  the  mitigation  of  shock  following  major  surgical 
ojx'nitions  anaesthesia  comes  first  in  iraportanoe,  An[esthesia  lasting 
for  more  tlian  an  hour  by  reducing  the  animal  heat  dtmbtk^ss  cuntrib- 
\iU^  to  the  shock.  Ana^thesia  of  shorter  duration  doc^  not  diminish 
the  body-temiK?ratuii?.  Hence  anaesthetics  siiould  not  l»r  administered 
until  the  surgeon  is  prepared  to  oj>eratc,  nor  sh*tuld  they  be  enntinue*! 
longer  than  is  necessary.     Consciousness  return i 
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be  intrrxliiccrl  ami  dressings  can  be  applied  after  the  anaesthetic  has 
been  removed.  An  operation  should  never  be  b^iin  until  complete 
anaesthesia  has  lieen  obtained.  To  diminish  the  shock  of  anesthesia 
by  eliminating  the  struggle  of  the  first  stages  a  hj-podermic  injection 
of  morphine  and  atropine  should  always  be  given.  The  operation 
itself  should  be  done  as  quickly  as  is  compatible  with  good  work. 
Shrady  emphasizes  the  importance  of  rapid  operating  as  an  element 
in  the  prevention  of  shock.  All  operations  should  be  done  as  rapidly 
as  compatible  with  carefulness  and  thoroughness.  Prolonged  anaes- 
thesia and  tedious  oj)erating  favor  shock.  "  Quick  operation  is  fol- 
lowed by  quick  reaction." 

Exposure  of  large  woimd-surfaces,  thereby  facilitating  the  reduction 
of  temjx»rature,  is  to  be  carefully  guarded  against.  In  large  hospitals 
a  steam  or  hot- water  coil  may  be  placed  within  the  ojx^rating  table  to 
maintain  artificial  heat  should  it  be  required.  An  abundance  of  warm 
blankets,  Ixjttles  of  hot  water,  or  heated  bricks  should  always  be  in 
readiness  whenever  a  major  operation  is  contemplated.  In  the  pro- 
phylaxis of  shock  following  operations  the  prevention  of  haemorrhage 
is  of  prime  imjwrtance.  In  operating  on  the  extremities  the  Esmarch 
straps,  the  haemostatic  forceps,  and  preliminary  elevation  of  the  limb 
and  buried  ligatures  have  largely  eliminated  this  source  of  sh(x»k. 
Compivssion  with  temporary'  dressings  will  almost  always  chec'k  the 
oozing.  In  operations  in  the  abdominal  cavity  and  the  neck,  vessels 
should  be  ligated  before  they  are  divided.  In  operations  upon  the 
abdomen  or  |K?lvis  in  which  the  abdominal  cavity  is  opened,  normal 
salt  solution  may  be  introduced  and  left  in  the  ])eritoneal  cavity. 
The  shock  following  such  operations  is  thereby  greatly  reduced.  In 
operations  on  the  brain,  Dana  believes  that  tlie  danger  of  shock  is 
lessened  by  getting  through  the  skull  quickly  and  without  hammer- 
ing. Therefore  craniectomy  gave  a  mortality  of  90  per  cent,  when 
the  hammer  and  chisel  were  used  ;  whereas  now  with  the  electric  saw 
the  mortality  is  not  over  5  or  6  per  cent. 


PLEURAL  EFFUSION  AND  EMPYEMA;  AB^ 
SCESS  AND  GANGRENE  OF  THE  LUNG. 


By  a,  J,  MoCOSH,  M.  D. 


PLEURISY  WITH  EFFUSION. 

Btiologry. — In  considering  the  €?tiology  of  pleurisy  with  effusion 
there  is  a  growing  tendency  to  attribute  this  tliseasc  to  iniecti(*n  by 
micro-orgjiiiisnis.  PriK>f,  however,  that  all  eases  of  pleniT-y  are  due 
to  stieh  infection  is  atill  wanting,  and  it  cannot  as  yet  he  positively 
affiriiied  that  every  case  of  pleurisy  is  caused  by  bacterial  invasion. 
Exposure  to  cold  and  rheumatism  cannot  he  entirely  disi-egnnlcd  as 
etiohi^ieal  factors.  They  certainly  hold  an  ini|K>rtant  position  as  pre- 
disposing, if  not  as  exciting,  causes.  Tnininatism  should  prolmbly  bo 
classe<l  as  a  predisposing  rather  than  on  exciting  ciiuse  of  j>leurisy. 
The  pleurisies  whicli  complicate  the  contagious  diseas<'s^  such  as  scarlet 
fever,  measles,  typhoid  fever,  and  influenza,  are  prohahlydue  to  irrita- 
tion of  the  pleura  by  the  specific  poison  of  the  disease. 

The  main  reason  for  this  increasing  tendency  to  attribute  all  cases 
of  soH^lled  **  primary  "  ph*ur«sy  tt>  Ixicterial  infection  is  based  upm 
the  fact  that  in  so  many  patients  a  tul>e*rcnlar  element  fias  s<M>ner  or 
later  made  itself  manifest.  It  may  be  elicited  by  careful  questioning 
as  to  their  past  history,  or  it  may  \ye  brought  to  liglit  by  their  future 
lieliavior,  or  it  may  oidy  ho  discovered  tlirough  a  jmtlioh^gicjil  exami- 
natitm  of  some  secretion  or  tissue  during  life  or  after  death.  A  large 
prop* »rt ion  of  pleurisies,  [>rohably  from  35  to  40  jM^r  cent.,  are  known 
to  be  tubercular  in  origin.  A  smaller  projw union  are  caused  by  other 
micro-organisms.  There  still  remains  acojisideralde  number  of  cases 
whose  origin  cannot  be  |msitive!y  determined.  A  microbic  origin  e^m- 
not  l>e  excludi'd  merely  because  the  examination  of  tlie  fluid  or  of  the 
culture  gives  a  negative  n»snlt  as  far  as  the  presence  of  niicn>-org:inisms 
is  concerned,  fur  it  is  well  knc»wn  that  the  culture  test  of  fluicl  from 
miquestionably  tubercular  pleurisies  will  frequently  give  a  similar 
negative  result.  In  a  pleuritic  exudate  the  tulx^rcle  bacillus  is  so 
scarce  and  so  easily  destroyeil  that  with  our  present  nu'tbod  of  culture 
examination  the  fluid  is  apt  to  be  reported  m  "  sterile."     For  this 
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reason  a  fluid  so  reported  is  now  considered  to  be  probably  tubercular 
in  origin.  Inoculation  tests  are  more  accurate,  and  should  be  em- 
ployed in  every  case  where  it  is  of  importance  to  ascertain  the  exact 
cause  of  the  pleurisy.  Even  these,  however,  result  negatively  in  a 
certain  proportion  of  cases  ;  lionce  it  cannot  be  proved  that  every  case 
of  pleurisy  lias  a  microbic  origin,  though  the  evidence  is  strongly  in 
favor  of  such  a  statement. 

In  a  general  way  it  may  be  stated  that  the  following  etiological 
factors  are  recognized  in  the  production  of  pleurisy  with  effusion  : 

Exposure  to  Cold,  Dampness,  etc. — The  exact  way  in  which 
this  more  and  more  discredited  "primary"  factor  may  bring  about 
a  state  of  inflammation  in  the  pleural  membrane  is  not  at  all  settled. 
The  possibility  of  an  actual  lowering  of  temperature  of  the  pleural 
membrane  itself  resulting  in  a  corresponding  inflammatory  reaction 
on  its  part,  being  ruled  out  by  the  physiological  conditions  prevailing 
in  the  chest,  we  are  driven  to  the  theory  of  a  reflex  vasomotor  dis- 
turbance caused  by  the  ei!ect  of  the  cold  on  the  surface  of  the  body, 
audits  determination  to  the  pleural  in  ])referencc  to  other  tissues.  It 
is  more  probable,  however,  that  the  exposure  is  merely  an  indirect  or 
predisposing  cause,  producing,  as  it  does,  a  lowered  vitality  of  the 
pleura,  and  consequently  a  weaker  resistance  against  infection,  and  a 
more  favorable  soil  for  the  growth  and  development  of  some  specific 
micro-organism . 

Rheumatism. — It  is  known  that  rluMiniatic  and  gouty  patients  are 
rather  prone  to  attacks  of  pleurisy  of  varyinu:  deufreos  of  severity. 
Many  of  the  milder  cases  doubtless  escape  observation,  for  unlike  the 
serous  membranes  in  the  joints,  the  j>Ieiiral  membranes  cease  to  be 
the  seat  of  acute  pain  as  soon  as  their  surfaces  become  se})arated  by 
even  a  small  amount  of  fluid. 

As  to  the  actual  etiological  factor  or  factors  in  the  so-called  "rheu- 
matic" cases  we  are  of  course  as  much  in  tlu»  dark  as  we  are  concern- 
ing the  primary  cause  of  rheumatism  itself.  Some  clinicians  are 
inclined  to  believe  that  many  of  the  hitherto  so-called  "  j)rimary 
pleurisies "  are  in  reality  rheumatic  in  origin  (especially  when  exist- 
ing on  both  sides  of  the  chest),  even  if  no  other  part  of  the  Ixxly  shows 
evidence  of  rheumatic  disturbance.  It  is  not  at  all  unlikely  that  many 
of  these  '^rheumatic"  cases  will  at  a  later  })erio(l  be  classified  under 
some  other  head,  probably  that  of  a  specific  microbe. 

Tuberculosis. — As  will  be  readily  seen  from  the  perusal  of  the 
statements  just  made,  the  exact  limit  which  should  be  accorded  to 
tubercnlosis  as  an  etiological  factor  in  pleurisies  with  effusion  cannot 
be  positively  stated.  It  can,  however,  be  aflirmed  that  the  tubercular 
factor  is  an  extremely  frequent  and  importjuit  one,  especially  among 
adults.     Thus,  Le  Damany  found  that  in  55  cases  of  pleurisy  there 
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were  evideoces  of  tuberoulosis  in  47  when  a  syriiigefnl  of  the  fluid 
was  injeetcd  into  guinea-pigs,  8oine  still  Injld  the  view  that  the 
tnberctilar  plcuriiiies  are  not  aa  frequent  as  is  genemlly  stated^  and  in 
snpp*3rt  point  to  tlie  many  cases  ot  pleurisy  with  elfiision  whieli  Iieul 
completely  after  proper  [irocedures  have  been  carried  out.  This  fact, 
liowever,  does  not  ]^n>ve  tlie  ahsc^nee  of  the  tnlxTeular  element,  for 
we  know  that  other  tubercular  pnx^esscs  will  heal,  as,  for  example, 
tubercular  |>eritonitis after  the  alxlonien  has  l>een  oiK^ned  and  drained* 

The  starting-point  in  these  tubercular  pleurisies  may  be  from — (a) 
Tubercular  bronchial  glands,  [h)  Sonic  snialb  iwfrhaps  unrecognized 
tubtTculor  lesion  in  the  vicinity  of  the  pleura,  as  a  tubercular  focus 
in  the  lungs,  or  in  the  ribs,  or  iu  any  of  tlic  bony  structures  adjacent 
to  the  thonieic  cavity,  as  in  the  spine,  stern wm,  etc.  (c)  A  tubercular 
focus  anywljcre  in  the  body,  and  the  smaller  and  more  remote  the  focus 
the  less  chance  will  there  be  of  its  being  discovered  and  brought  into 
etiological  relation  with  the  secondary  pleurisy. 

The  most  common  way  in  which  tubercular  pleurisy  occurs  is  un- 
doubtedly by  the  extension  of  a  neighboring  tubercular  focus  in  the 
lunti:  itself  to  the  pleura!  layer  ;  the  more  or  less  rapid  breaking  down 
of  that  focus  being  succeeded  by  the  infection  of  the  pleura.  The  re* 
suiting  exudate  will  l>e  either  clear  or  tinged  with  blrMxl,  the  latter 
being  tlie  result  of  a  slight  haemorrhage  from  the  ulcerated  tubercular 
focus  or  from  the  intensely  hyperremic  pleural  membrane  in  its  first 
stage  of  congestion. 

Tbaumatism* — This  is  a  not  infrequent  ctiuse  of  pleurisy-  As  a 
mle,  however,  the  inflamuiation  or  rather  hyj>t*nemia,  does  not  pro- 
ceed Vwr^yond  the  formation  of  a  fibrinous  or  slightly  sero-fibrinous 
exudate  unless  some  septic  element  be  intrcKluced.  Thus  we  see  that 
many  patients  even  with  extensive  fractures  of  the  ribs  escape  with 
a  comparatively  slight  pleurisy  at  or  near  the  site  of  the  fractures, 
whereas  an  infected  comp^iund  fracture  in  the  same  locality  will  l>e 
followed  l»y  the  formation  of  a  liquid  exudate  which  will  subset juently 
become  purulent. 

If  there  lie  a  traumatic  lcsi(»u  of  the  thoracic  duct  true  cliyle  may 
be  found  in  the  etrusion.  This  must  nt>t,  however,  l>e  confounded 
with  the  fluid  obtained  in  pleurisies  associated  witli  eitlier  cancerous 
or  tubercular  prcK'es*H.'S  of  the  pleura,  the  latter  containing  broken- 
down  leucocytes^  epithelial  cells,  crystals  of  cladcstcrin^  etc,  whereas 
the  former  is  seen  under  the  microscope  to  consist  simply  of  a  fat 
emulsion,  the  chyle  itself 

Sepsis  is  a  common  clause  of  pleurisy  with  effusion.  The  lym- 
phatics of  the  pleura  arc  very  prone  to  transmit  any  septic  element 
fi-^jui  surrounding  or  even  Remote  foci.  Thus  we  fin<l  a  pleural  qxu- 
date  forming  from  an  osteomy clitic  process  in  some  one  t»f  the  long 
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bones  of  the  body  as  well  as  from  an  abscess  in  a  more  immediate 
neighborhood,  as  that  of  the  chest- wall. 

An  acute  axillary  adenitis  is  not  uncommonly  followed  by  a  septic 
pleurisy,  the  starting-point  having  been  perhaps  some  apparently  in- 
significant wound  of  the  fingers,  hand,  or  forearm,  the  lymphatic 
glands  having  failed  to  completely  arrest  the  progress  of  the  germs 
on  their  march  along  the  lymphatic  route.  In  a  similar  way  an 
ulcerating  process  in  a  carcinoma  of  the  breast  is  often  followed 
by  a  pleural  exudate. 

Septic  processes  in  the  abdominal  cavity  form  a  frequent  source  of 
pleural  effusion,  the  lymphatics  of  the  pleura  communicating  freely 
with  those  of  the  peritoneum  by  means  of  the  lymphatic  vessels  in  the 
diaphragm.  Thus  septic  processes  in  the  subphrenium  are  particularly 
prone  to  infect  the  pleura  at  an  early  date,  such  as  abscesses  of  the  liver, 
breaking-down  carcinomatous  masses  about  the  stomach,  or  i>erforating 
gastric  ulcers,  echinococcus  cysts  of  the  liver ;  or  the  infection  may 
come  fn)m  a  still  more  remote  source,  an  appendiceal  abscess. 

The  pleural  exudate  may  represent  the  result  not  of  the  trans- 
mission to  it  of  the  germs  by  the  lymphatics  from  a  local  septic  focus 
in  the  vicinity  or  at  a  distance,  but  rather  the  transmission  to  it  of 
germs  by  the  blood  in  the  course  of  a  general  septicemia,  all  the 
serous  membranes  sharing,  perhaps,  alike  in  the  process.  The  micro- 
organisms which  usually  produce  such  pleurisies  are  the  streptococcus 
and  the  staphylococcus.  Probably  they  represent  the  early  stage  of 
an  empyema.  A  streptococcus  infection  is  apt  to  l)e  more  acute  than 
is  a  staphylococcus,  the  development  of  the  latter  being  slower  and 
resembling  more  a  tubercular  pleurisy. 

Among  the  septic  pleurisies  we  may  perhaps  place  with  propriety 
those  pleurisies  arising  from  influenza,  though  the  specific  germ  has 
not  been  found  and  isolated  in  all  cases.  We  may  also  place  under 
this  heading  those  pleurisies  w^hich  result  from  sceptic  processes  of  the 
tonsils  or  other  tissues,  and  those  occurring  with  the  various  exan- 
themata, measles,  scarlet  fever,  and  with  whooping  cough,  typhus 
fever,  etc.  In  the  exanthemata  the  poison  is  doubtless  conveyed  by 
the  blood.  Here  also  may  be  included  tliose  pleurisies  arising  as  the 
result  of  the  typhoid  bacillus. 

The  Direct  Extension  of  a  Neighboring  Inflammatory 
Process. — Many  of  the  sources  of  this  kind  have  already  been 
mentioned  in  the  previous  paragraphs.  Such  an  extension  to  the 
pleural  membranes  almost  always  occurs  in  a  pneumonia,  the  amount 
of  effusion  between  the  layers  of  the  pleura  varying,  of  course,  with 
the  intensity  of  the  pneumonic  process.  In  these  crises  in  the  aspirated 
fluid  are  found — Frankel's  diplococcus;  the  staphylococcus  pyogenes, 
or  the  streptococcus,  or  the  fluid  may  be  sterile. 
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As  will  be  i^en  later  when  speak injr  of  cmpyorna,  mcist  of  these 
meta-piieonionie  pleurisies  occur  io  children. 

The  inHameil  i>eric*anJium  may  be  the  startinj^- point  of  a  pleurisy 
by  extension,  Thi^  is  rather  ihe  rule,  for  a  certain  anioant  of  pleurisy 
is  fi>Liud  to  exist  in  every  ease  of  perieanlitis, 

SvPHiLis, — This  diseuse  seems  to  be  a  cause  in  certain  eases.  It 
is  certainly  uncommon  in  this  country  as  a  sole  and  distinct  etiological 
factor,  French  authors  specially  descTilx*  a  '*  secondary  *'  and  a  **  ter- 
tiary '•  form— the  secoudnry  form  occurring  seemingly  as  a  part  of  a 
general  iafection,  the  tertiary  one  rather  as  a  pleurisy  by  extension 
from  some  neifjliboring  tertiary  lesion, 

ExD(M\VHlJiTLs;  Nei'HKITIS  ;  CiRRirosis, — As  a  Fule  the  fluid 
aceumnlated  in  these  cases  is  rather  a  i^rous  tmnsudation  into  the 
pleural  eavity  due  to  a  local  vemm^  ,sfmU,  and  represc.*nts  a  general 
dropsy.  This  dropsical  fluid  contains  a  smaller  amount  of  albumin 
and  is  therefore  less  coagulable.  The  transudation  is  usually  bilateral 
— the  amount  in  each  chest,  however,  oftentimes  varying  considera- 
bly. A  similar  venous  stasis  may  exist  from  the  pressure  of  tumors 
in  the  vicinity,  as  of  the  me<liastinal  glands. 

Obanges  in  the  t*omposition  of  the  blcMid  may  also  give  rise  to  tins 
gerons  transudation. 

Pneumothorax. — ^The  prcsi'nce  of  air  in  the  pleural  cavity  may 
act  as  the  exciting  factor  and  a  sero-tibrinous  exudate  result. 

Tumors  of  the  Pleura.— The  stnall  filjriKuata  wbicli  are  not 
uncommonly  seen  in  the  pleura  do  not  api>ear  to  excite  the  pleuni  to 
inflatnnuition  by  their  presence.  This  is  not  the  case,  however,  with 
niabgnant  tumors,  which  usually  CK'cur  from — {a)  I>irect  extension  of 
similar  tumors  of  the  lungs  (these  lung^tumors  being  themselves  often 
secc^ndary  to  similar  tumors  elsewhere),  (6)  Mt^tastatic  nodules  from 
malignant  tumors  of  other  organs  (r.  7.  carcinoma  mammie,  osteo-sar- 
coma  of  femur,  etc.).  (c)  Stmie  are  primary  new  growths ;  sucdi  are 
endodielial  careinomata,  which  are  rare.  (//)  Parasitic  growths  such  as 
echinocoeeus  and  actinomycosis.  In  the  latter  the  tendency  is  to 
adhesions  rather  than  fluid, 

H.CMOKRHAGIC  INFARCTION  OP  THE  LiJifG— often  occurring  from 
the  jilugging  of  a  terminal  pulmonary*  arteriole.  The  inflammation  is 
therefore  a  cortical  one  and  the  pleura  is  soon  invaded. 

ABBCEH8  AND  Gangrene  OF  THE  LuNG. — The  cases  fx'eurring 
from  these  ciiuscs  may  be  due  either  to  sepsis  or  to  invasion  l>y 
extension  thn>ugh  the  lung-tissue,  A  dlMinctwn  should  \w  made 
between — {a)  A  bhKxUeflusiun  into  the  pleural  c-avity  (hfemato-t borax) 
and  (i)  Pleuris\^  asstx'iated  with  a  bIood*tinge<l  exudation. 

{a)  In  ha'tmiio'thorax  the  etiological  tact* n*s  are — (1)  Tmumati^m, 
as  from  fmcture  of  ribs,  where  the  pleura  and  even  the  lungs  may  be 
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lacerated  and  the  blood  comes  from  a  ruptured  vessel.  (2)  The  barsting 
of  a  blood-vessel  in  the  neighborhood,  such  as  an  aneurism  of  the  aorta 
or  from  a  vessel  in  a  carcinomatous  or  sarcomatous  tumor,  the  tumor, 
however,  not  having  encroached  sufficiently  on  the  pleura  to  cause  an 
exudate.  (3)  The  pressure  of  a  tumor  on  the  large  intrathoracic  veins. 
(6)  As  causes  of  the  blood-tinyed  exudation  in  a  pleurisy  with 
effusion  may  be  mentioned — (1)  The  ulceration  of  the  walls  of  a  blood- 
vessel in  or  near  the  pleura  in  an  ulcerating  tubercular  lesion.  (2)  The 
hyperaemic  condition  of  the  blood-vessels  in  the  pleural  membrane 
in  cases  of  intense   congestion  at  the   outset  of  the   inflammation. 

(3)  Septic  disease  as  a  result  of  the  embolic  affections  of  the  lungs. 

(4)  Cases  of  scurvy  and  of  purpura  hseniorrhagica.  (5)  The  general 
hsemorrhagic  diathesis  (when  associated  with  pleurisy  with  effusion). 
(6)  Pernicious  anaemia  and  leukaemia. 

Treatment. 

The  treatment  of  pleurisy  is  practically  the  same  as  was  so  fully, 
and  clearly  described  in  Volume  II.  It  will  not  be  amiss,  however, 
to  add  what  has  been  learned  by  the  experience  of  the  past  five  years. 

Medical  Treatment. — It  is  important  if  possible  to  ascertain 
the  cause  of  the  pleurisy  and  direct  our  attention  toward  its  removal. 
For  example,  in  rheumatic  subjects  the  administration  of  anti-rheu- 
matic medicines  such  as  sodium  salicylate,  oil  of  wintergrecn,  or 
salophen  is  indicated.  In  addition  to  treatment  of  the  cause,  rest 
in  bed,  fluid  diet,  and  strapping  of  the  chest,  and  perhaps  tincture 
of  aconite  should  be  employed  in  the  acute  stage  befon?  the  effusion 
has  appeared.  In  regard  to  counter-irritation  opinions  differ  and  will 
continue  to  differ. 

In  the  sta(/e  of  effusion  the  two  indications  are  for  depletion  and 
aspiration  of  the  fluid. 

Depletion. — The  dry  diet  seems  to  be  more  useful  in  restraining 
the  exudate  than  does  the  fluid  diet.  The  amount  of  fluids  drunk 
should  be  restricted  as  much  as  possible.  If  fever  is  absent  or  only 
slight,  a  diet  of  meat,  dry  bread,  and  eggs  should  be  eni})l()ycd,  with 
a  limitation  of  the  fluid  to  eight  or  ten  ounces  in  the  twenty-four 
hours.  Every  morning  an  hour  before  breakfast  a  saline  cathartic, 
as  half  an  ounce  of  Epsom  salts,  should  be  given.  The  urine  should 
be  watched,  and,  if  scanty,  diuretics  such  as  the  potiish  siilts  may  be 
given  with  advantage.  The  skin  must  also  be  kept  active.  Other 
indications  must  be  met  by  appropriate  remedies. 

Aspiration. — It  was  formerly  the  custom  not  to  aspirate  as  long 
as  fever  was  present  unless  pressure-symptoms  were  marked.  It  was 
also  formerly  the  custom  to  wait  at  least  three  weeks  before  reniovinii^ 
any  of  the  fluid.     Modern  practice,  however,  is  not    influenced  by 
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those  considerations  and  aspimtierii  h  now  employed  irrespective  of 
fever  and  irrespective  of  any  certain  duration  of  the  diseiise.  Thora- 
centesis is  alwav:^  indicated— 

(a)  When  tlie  fluid  is  Rufficient  to  cause  dyspncea. 

(fc)  When  the  fluid  reaches  as  high  as  the  third  rib,  whether  or  not 
there  bo  symptoms  of  pressure. 

(e)  WliL'n  the  heart  it*  dij^plac^d  by  the  pressure  of  the  fluid. 

(d)  When  the  fluid  resists  absiorption  for  longer  than  ten  days  in 
spite  of  medical  treatment. 

Another  indication  whicli  U  observed  by  many  piiysicians,  but 
which  is  not  absohite,  is  to  aspirate  when  the  level  of  tlie  fluid  rises 
above  the  an^le  of  the  scji[)ula. 

As  airciidy  stated,  fever  should  not  be  considered  a  contraindica- 
tion to  sispi ration.  Not  infrefiuently  aft^r  removal  of  a  part  of  the 
exudate  the  tciii  pern  tare  will  at  once  fiill  never  to  rise  again. 

The  old  idea  that  aspiration  oecasionally  caused  the  conversion  of 
a  clear  effusion  into  a  purulent  one  is  at  the  present  day  almost  aban- 
doned. Possibly  in  former  times  an  unclean  needle  or  syringe  may 
have  produced  such  a  result,  but  at  the  pi*escnt  time  such  an  accident 
would  be  inexcusable. 

The  ad%^antagcs  of  early  as|>iration  are  that  adhesions  may  be  pre- 
vented and  die  course  of  the  disease  shortened.  This  latter  is  es[>e- 
cially  true  in  regard  to  children,  in  whom  rapid  cure  is  apt  to  follow 
a  single  aspiratitm. 

The  tllftrptoxiH  of  pleurisy  is  not  complete  without  the  use  of  the 
ex|>Ionitory  puncture.  With  ordinary  caution  this  should  be  abso- 
lutely harudcss.  An  ordinary  hyptKlermic  syringe  is  not  well  adaptwl 
fur  this  purpose.  The  nec<lle  is  too  short  and  of  too  small  a  calibre, 
and  t!ie  great  difliculty  of  disinfecting  a  leather  pisttm  should  exelode 
the  use  of  this  instrument.  There  is  !iut  little  excuse  for  its  empl(\v- 
ment  when  so  many  syringes  callable  of  sterilization  by  boiling  can  be 
found.  In  these  instruments  the  piston  is  made  either  of  asbestos  or 
rubluT^  or  it  may  be  in  the  form  of  a  solid  rod  of  metal  or  glass. 

It  is  of  the  utmost  im|M>rtance  that  the  skin  be  carefully  disinfected 
before  the  needle  is  inserted.  A  thorough  scrubbing  with  green  soiip 
followed  by  alcohol,  ether,  and  bichloride  solution  should  invariably  be 
made.  The  syringe  should  be  renn»ved  viith  sterilized  hands  or  for- 
ceps from  the  vessel  in  which  it  has  been  boiled  in  a  scxla  solution, 
The  needle  should  not  be  plunged  in,  as  is  sometimes  directed,  but  it 
should  be  slowly  and  steadily  pushed  through  the  chest- wall  until  by 
the  free  oscillation  of  its  point  it  can  be  determined  that  a  cavity  has 
been  entered.  This  is  genenilly  at  the  depth  of  about  two  inches. 
The  needle  used  for  this  purpose  should  be  at  least  three  inches  in 
length. 
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Should  the  ordinary  hypodermic  syringe  be  used,  a  prior  disinfec- 
tion must  be  done  by  soaking  it  for  at  least  twenty  minutes  in  a  sola- 
tion  of  carbolic  acid,  1  to  20.  When  removed  from  this  by  sterile 
hands  it  is  not  readv  for  use  until  it  has  been  washed  out  with  sterile 
water,  for  as  a  rule  a  culture  should  be  obtained  from  the  fluid  with- 
drawn by  the  syringe,  and  enough  of  the  carbolic  will  remain  to  de- 
stroy the  germs  in  the  fluid. 

The  diagnosis  having  l)een  made  and  thoracentesis  being  indicated, 
the  aspiration  can  be  made  by  one  or  other  of  the  aspirating  syringes 
described  in  Vol.  II.  The  instrument,  however,  should  invariably  be 
tested  before  the  needle  is  introduced.  The  Potain  or  Dieulafoy  aspi- 
rating syringes  are  the  most  serviceable.  The  needle  used  should  have 
a  diameter  of  at  least  1  mm.  and  be  at  least  three  and  a  half  inches  in 
length.     The  whole  apparatus  must  be  carefully  sterilized  before  use. 

The  use  of  the  trocar  and  canula  has  been  abandoned  as  unsatis- 
factory. 

The  amount  of  fluid  withdrawn  must  be  regulated  by  the  condition 
of  the  patient,  but  the  chest  should  never  be  entirely  emptied,  even  were 
this  possible.  If  cough  becomes  distressing,  or  if  the  patient  experi- 
ences pain,  dyspnoea,  or  faintness,  or  if  the  fluid  becomes  bloody,  the 
needle  should  be  at  once  withdrawn. 

If  during  the  aspiration  the  needle  becomes  plugge<l  by  clots  of 
fibrin,  it  may  be  cleaned  by  passing  through  it  a  sterile  stylet.  If  this 
fails  to  clear  away  the  obstruction,  fluid  should  never  be  syringed  back 
through  the  needle,  but  the  needle  should  be  removed  and  reinserted. 

After  use  the  syringe  and  all  its  attachments  should  be  thoroughly 
cleansed  with  hot  soda  solution. 

Frequently,  especially  in  children,  a  single  aspiration  will  be  at 
once  followed  by  improvement  which  will  continue.  A  second  or 
even  a  third  aspiration  may  be  needed,  and  even  then  the  fluid  may 
re-accumulate.  In  such  cases  when  the  pleurisy  may  be  siiid  to  be 
chronic  the  indications  are  for  a  free  incision  and  drainage,  the  details 
of  which  are  discussed  under  Empyema.  Of  eourr-e,  in  hydrothorax 
that  is  due  to  chronic  heart-  and  kidney-disease  these  remarks  do  not 
apply,  as  in  such  cases  repeated  aspirations  must  be  employed  until 
the  original  disease  has  either  been  cured  or  has  ended  fiUally. 

Empyema. 

Etiology. — For  the  production  of  an  empyema  the  pus-])rodnoing 
microbes  must  be  present.  The  inflammation  (a)  may  he  ])urnlent 
from  the  start,  or  (6)  a  pleurisy  with  effijsion  may  he  converted  into 
an  empyema  by  the  addition  of  the  pyogenic  bacteria. 

In  enumerating  the  etiological  factors  of  empyema  we  cannot  do 
better  than  to  say  that  they  are  much  the  same  as  those  mentioned 


under  pleurisy  with  effusion,  the  empyema  !>eing  simply  a  further 
stage  in  the  same  process,  whether  tlie  piia  be  piTxluced  from  the 
start  as  a  re.su  It  of  in  feet  ion  with  pyogenic  or^anijimg  or  \vlirther  it 
be  due  to  a  later  infection  en^j^r-afted  ou  a  sero-tibrint>u^  exudation. 

The  a£RMS  found  are — Diplococciis  pneumoniie(Fi4inker8  pneu- 
moc^x^cns).  StrepttK-occns  pvfjgcuc^i.  Staphylocru'ens  py<igcncs  aureus. 
Tubercle  liaeillus.  Typhoid  bacillus,  Cuh>n  bat^illns,  (A  few  others 
in  rare  cases). 

Dfploc^^cm  Pneumo^nia' (Franker H),^^Thhgt'vm  isfuuud  In  a  large 
prnportiou  of  tueta-pneunionic  empyemata.  M«)*?t  of  the  purulent 
phnirisies  in  children  (about  75  [ler  cent.)  are  meta-pnenmouic.  This 
germ  is  *;hr>rt-li\'CHl  and  is  not  very  virulent^  heuee  most  of  tlie  em- 
pyemas iu  children  are  more  easily  cured  than  is  empyema  in  adults. 
It  is  fiuind  in  a  certain  number  of  (.♦ases  of  empyema  where  no  lung- 
Icsion  ran  l^e  discovered.  This  dues  not»  however^  rule  out  absolutely 
the  evidence  of  a  previcnis  pneumonic  process,  for  in  children — a  class 
in  which  a  large  proportion  of  the&e  ca^s  are  found — a  central  pneu- 
monic process  ur>t  easily  diagnosed  oftcu  occui*s*  This  has  doobtlcss 
been  the  case  in  uumy  of  the  patients  above  referred  to,  and  the 
presence  of  the  pneumococcus  Is  the  only  guide  to  the  etiologic'al 
factor.  The  exact  route  taken  by  this  germ  on  its  way  to  the  plctun 
hns  mjt  as  yet  been  clciirly  proven  ;  the  lymphatics,  the  Intig-tissue,  or 
the  bloiKl-cnrreut  may  be  the  route  chosen.  There  is  nothing  un- 
nnisonable  in  the  asssertion  that  the  germ  may  tnivcl  ifitn  tlio  pleura 
and  tlierest^t  up  a  pleurisy  witliout  causing  any  pneumonia  along  its 
path.  The  pleural  rnenibrane^  may  happen  to  be  a  more  suitable  soil 
tor  its  dvvchipment  i\i  that  time  than  is  the  pnliuonary  tissue. 

This  bacillus  is  found  in  about  one-third  of  all  cases  of  empyema 
iu  children,  being  found  in  at  least  60  per  cent.,  and  in  adults  in  20 
to  2o  ]WT  cent,  of  the  cases.  It  often,  bat  not  invariably,  produces  a 
thick,  viscid  pus  of  greenish  tinge. 

Strfpioeoccm  Pyogenm, — This  grerm  is  found  in  about  one-half  of 
all  rases  of  empvemata  in  adults.  In  chihlren  it  is  uncommon.  The 
streptococcal  empyemata  arc  clinically  of  much  more  severe  tyj>e  tlian 
the  pneumococcal.  The  influenza  ca.ses  seem  to  come.under  this  group 
where  the  streptr>cr>ccu5  is  found  in  the  pus.  When  the  germ  exists 
iu  the  purulent  fluid  it  has  probably  in  many  cases  been  carried  to  the 
plcuni  from  a  primary  ftK*us  in  some  otiier  part  in  the  body.  This 
primary  focus  may  well  be  ovcrUMdicd,  esj>ecially  if  it  be  small 
and  iu  the  lungs.  As  a  starting-point  fur  the  germ,  some  one  of 
the  various  lesions  mentioned  as  etiological  factors  in  pleurisy  with 
effusion  may  sometimes  be  discovered  if  the  patient  is  carefully 
examined* 

This  germ  is  found  as  the  chief  factor  in  certain  pneumonias  fol- 
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lowing  the  infective  diseases.     In  many  cases  this  is  doabtless  the 
source  from  which  it  enters  the  pleural  cavity. 

Staphylococcus, — This  germ  alone  is  found  in  the  cultures  from  a 
few  cases.  It  is,  however,  more  often  found  associated  with  other 
bacteria.  Usually  in  such  cases  the  other  forms  of  associated  bacteria 
determine  the  quality  of  the  inflammation  and  the  properties  of  the 
purulent  fluid.  This  germ  also,  doubtless,  comes  from  the  lungs,  as 
we  find  it  there  in  some  cases  of  lobar  and  of  broncho-pneumonia. 

It  ¥ras  formerly  supposed,  when  a  previously  clear  pleural  efliision 
became  purulent  as  the  result  of  aspiration,  whether  for  diagnosis  or 
for  treatment,  that  this  eflFusion  had  been  infected  either  directly  from 
the  needle  or  from  the  germs  in  the  air  reaching  the  pleural  cavity 
through  the  wound.  We  know  now  that  while  this  may  of  course 
occur,  still  a  certain  number  of  these  effusions  will  become  purulent 
if  left  to  themselves.  The  pyogenic  germs  doubtless  reach  the  fluid 
either  through  the  inspired  air  or  through  the  blood-current.  The 
danger  of  infecting  the  pleural  exudate  even  when  an  unclean  needle 
is  used  is  not  very  great,  as  usually  the  exudate  possesses  sufficient 
germicidal  properties  to  destroy  a  small  numl)er  of  germs. 

Bacilliut  Tuberculosis. — While  this  germ  figures  strikingly  as  the 
etiological  factor  in  a  large  percentage  of  pleurisies  with  effusion,  we 
know  that  it  is  found  in  but  a  small  percentage  of  all  cases  of  em- 
pyema. While  the  germ,  however,  is  found  microscopically  only  in 
a  few  cases,  the  results  of  inoculation  experiments  prove  that  appa- 
rently sterile  exudates  are  in  reality  tubercular.  At  the  piTsent  time 
the  withdrawal  of  absolutely  sterile  fluid  from  an  enii)yema  places  the 
case  clinically  among  the  tubercular  ones. 

The  tubercular  cases  are  usually  chronic,  resulting  in  great  pleural 
thickening  which  under  the  microscope  shows  typi(?al  tubercular  in- 
flammation. The  pus  is  often  thin,  and  may  be  streaked  with  blood, 
and  is  rather  grayish  as  distinguished  from  the  green  j)us  of  the  metii- 
pneumonic  cases. 

For  the  sake  of  completeness  may  be  mentioned  as  occasional  fac- 
tors— (a)  The  encapsulated  bacillus  of  Friedliindcr,  (b)  The  typhoid 
ba^cUlus,  (c)  The  Micrococcus  lanccolatus,  and  ((/)  The  Bacillus  pyocy- 
aneus.  The  inflammation  set  up  by  the  typhoid  bacillus  is  more  apt 
to  be  a  pleurisy  with  effusion,  which  may  well  become  infected  at  a 
later  period  by  one  of  the  other  micro-organisms  from  some  septic 
focus  elsewhere  in  the  body. 

In  cultures  from  41  cases  of  empyema  occurring  in  the  Presbyterian 
Hospital,  New  York,*  there  were  found :  sterile,  12 ;  pneuni(x?occus,  7  ; 
streptococcus  (alone),  5 ;  staphylococcus  (alone),  1  ;  Micrococcus  lancc- 
olatus, 3  ;  diplococcus,  1 ;  Bacillus  coli  commune,  1  ;  tubercle  bacillus, 
^  Article  by  Hartwell,  in  Predfjfterian  Hospital  Report,  vol.  iv. 


1 ;  bacillus  pyooyaneus,  1 ;  undetermined  cocci,  1  ;  pneurancoccus  and 
8treptti€occu8,  2 ;  pneumoeoccus  and  micrwoccus  lanoeolaius,  1 ; 
pneunioeoccus  and  diplnecxx^us,  1  ;  pneumoeoccus  and  other  cocci,  1  ; 
streptococcus  and  tnbei'cle  bacillus,  1 ;  streptococcus  and  stapylo- 
coocus,  2. 

The  SAPn^MiKKir  MTrmuiFii, — These  are  the  microbes  which  tuUl 
to  the  eilusion  tlie  eieiuent  of  putridity  or  gangrene.  Among  them 
we  uot4i  Lqffler^s  baeilluH  ;  Bacifht-fi  coli  comiminw  ,*  Lcpioihrix. 

A  gangrenous  pleurisy  m:iy  be  eilher  gangrenou^^  from  the  start  or 
the  gjingrenouB  element  may  be  added  secondarily  and  determine  its 
putrid  f|uality.  Any  focus  containing  the  gangrenous  ekmients  may 
become  the  source  of  the  gangrenoui^  plenrisy.  Sneh  a  fi>cuH  may 
exist  in  the  gastro-intestinal  tract  anywhere  from  the  pharynx  to  the 
anug,  as  in  a  carcinoma  of  the  n:>8opliagus,  stomach,  or  intestine,  or 
sujipn rating  pnxu^^ses  al>out  the  intestines. 

In  the  lungs,  bronchiectatic  and  phthisical  cavities  which  have 
become  gangrenous  are  within  easy  reach  of  the  pleund  lyra- 
phaties* 

Breaking-iloAvn  hydatid  cysts  may  also  furnish  the  gangrenous 
element. 

TreatEnent  of  Empyema. — The  diagnosis  having  been  establislied 
by  an  exploratory  puncture,  the  pleund  cavity  should  be  oiK»iie4l  and 
draincMl  as  soon  as  [)ossible.  Aspiration  is  not  to  be  recommended* 
The  use  of  the  trocar  and  canrihi  is  nut  advisable.  Continuous 
siphon-drainage  such  as  Bulau^s  is  inconvenient  and  inefficient  in  the 
majority  of  eases.  The  ease  must  be  treated  as  one  of  ordinary  abscess 
and  the  pleural  cavity  must  be  trt^dy  opMied» 

When  prepared  to  oiK^nite,  the  rule  shouhl  always  be  observed  to 
make  an  explanatory'  puncture  with  an  aspirating  needle  at  the  point 
where  the  incision  is  to  \w  made,  and  not  to  begin  the  operation  until 
pus  has  been  found. 

As  a  rule  the  pitients  will  need  an  anaesthetic.  Occasionally,  if 
excision  of  a  rib  is  not  requirtnl,  the  operation  can  be  jierformetj  under 
cocaine,     An^esthetization  should  never  be  profound. 

Opinions  differ  asi  to  the  best  spot  at  which  to  make  the  opening. 
It  is  not  essential  that  the  pleunil  cavity  shoidd  be  npc*ned  at  its 
lowest  j>art,  thougli  it  is  of  advantage  to  do  so.  The  seventh  inter- 
space at  tlie  mid-axillary  line  or  the  eighth  interspace  at  the  angle  of 
the  seapida  is  geneniHy  chosen. 

When  the  patient  is  anaesthetized  care  should  l>e  exercisetl  not  to 
roll  him  too  far  over  on  tlie  soinid  side,  as  there  is  danger  of  compress- 
ing the  unerippk^l  lung.  A  sligl^l,  tilting  by  simd-bags  under  the 
back  will  suilice, 

SluxU  a  aimple  incisioTt  be  mafle^  or  nhall  a  portion  of  a  rib  be 
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excised  f  On  this  point  opinions  differ.  In  children  it  does  not 
seem,  as  a  rule,  necessary  to  remove  any  part  of  a  rib.  A  simple 
incision  and  drainage  for  a  week  or  so  will  often  be  sufficient  to  effect 
a  cure.  If  a  cure  does  not  result^  a  portion  of  rib  can  be  removed  at 
a  later  date.  In  adult s,  however,  the  best  practice  is  to  remove  an 
inch  or  more  of  the  seventh  or  eighth  rib.  The  oi)ening  thus  obtained 
will  secure  better  drainage,  will  probably  shorten  the  course  of  the 
disease,  and  will  also  permit  of  a  digital  inspection  of  the  lung  and 
pleural  cavity.  Some  cases,  however,  will  recover  promptly  without 
the  removal  of  the  rib,  and  it  cannot  be  laid  down  as  an  absolute  rule 
that  a  portion  of  the  rib  must  be  excised.  In  chronic  cases,  however, 
of  long  standing  a  portion  of  one  or  more  ribs  should  always  be  re- 
moved. 

The  fluid  should  be  allowed  to  escape  slowly. 

Irrigation,  as  a  rule,  should  not  be  employed  at  the  time  of 
operation.  It  is  a  good  rule  never  to  employ  irrigation  as  long  as  the 
patient  is  fully  under  the  influence  of  an  anajsthctic.  More  than  one 
death  has  been  caused  by  neglect  of  this  rule.  In  cases,  however, 
where  the  pus  is  foul,  or  where  there  are  present  large  masses  of  fibrin, 
or  wliere  the  costal  pleura  is  coated  with  tough  and  thick  layers  of 
lymph,  irrigation  is  often  indicated.  The  fluid  employed  must  be  hot, 
and  should  be  normal  sterile  salt  solution.  There  is  no  advantage  in 
the  use  of  antiseptic  solutions,  and  the  pleura  absorbs  so  rapidly  that 
there  is  some  danger  of  systemic  poisoning.  While  the  irrig-ation  is 
being  employed  the  patient  should  be  allowed  to  recover  jiartially 
from  the  influence  of  the  ana?sthetic. 

Elaborate  plans  of  drainage  are  useless.  One  or  two  simple 
nibber  drainage  tubes  with  a  calibre  of  half  an  inch  inserted  just 
within  the  pleural  cavity  are  all  that  is  needed.  Care  should  be  used 
to  fasten  the  tubes  externally  by  a  large  safety-pin  or  suture,  so  that  it 
may  not  be  suckiHl  into  the  chest  and  cause  a  permanent  fistula,  and 
perhaps  a  suit  for  malpractice.  The  sterile  dressing  of  gauze  and  cot- 
ton shouhl  be  abundant,  so  that  it  may  absorb  the  dischar^ro^  act  as  a 
valve  in  preventing  the  entrance  of  air  into  the  pleural  cavity,  and  at 
the  same  time  exclude  infection  from  without. 

The  risk  from  the  operation  itself  is  trifling.  The  most  dangerous 
part  of  it  is  i\w.  anaesthetic.  It  should  be  most  carefully  administered 
and  but  a  small  amount  should  be  employed. 

Aftkh-theatment. — For  the  first  few  hours  after  operation  the 
patient  shouhl  be  aHowed  to  remain  quiet  on  his  back.  Systematic 
ehangt^s  of  i)ositiou  which  will  emible  him  to  empty  the  ])lcural  cavity 
must  then  be  begun.  He  must  I)©  raiscnl  up  and  turned  over  on  the 
diseasiHl  si<le  sevenil  times  daily  and  later  maybe  encourairfMl  to  liang 
^ver  the  side  of  the  IkhI  with  the  hands  resting  on  the  flinir.     F.ftbrts 


should  he  made  to  eanse  the  lung  to  expand.  Deep  inspirations  should 
be  taken.  If  this  fiiils  a  series  of  gallon  bottles  filled  with  water 
should  i)e  used  (Woulff's  battles),  tlie  patient  transferring  by  air- 
pressure  the  water  from  one  lx>ttle  t*J  another. 

As  a  rule,  nti  irri^ition  is  neeiled.  In  favorable  cases  the  tube  ran 
genendly  be  renn)ve<l  at  the  end  of  ten  days  or  a  fortniirht  and  tlie 
wound  will  l)e  ekw^ed  in  fnim  three  to  five  weeki?.  When  the  ease  has 
been  of  long  standing  or  when  the  pus  is  foul,  daily  irrigation  w^ith 
salt  8i>Iution  may  he  neeessary.  In  these  cities  the  duration  of  the 
opening  may  be  months  instead  of  weeks.  In  4G  eases  eolleeted  hy 
Runeberg  the  average  time  of  healing  was  forty-eight  days.  In  the 
61  cases  of  Borivert  it  was  forty-nine  days  (in  21  of  these  eases  it 
was  less  than  four  weeks).  In  ceases  of  long  standing,  espeeially  in 
elderly  patients  where  the  ribs  are  very  rigid  and  the  eavity  of  large 
size,  the  chanees  of  eure  witliont  further  opomtion  are  not  very  fixvor- 
able.  In  rf'f^ent  ejist\'^,  however,  esjx*eially  in  the  young  wlierc*  the 
ribs  are  elastie  and  the  *iavity  not  too  large,  the  ehauees  of  rapid  cure 
are  exeellent  provided  the  tuW^reular  element  lie  absent* 

Should  a  profuse  diseharge  eontinne  for  longer  than  seven  or  eight 
weeks  without  sign  of  decrease  it  is  generally  an  indication  that  more 
radicid  measures  may  be  ne<Mied,  One  c^f  the  simplest  i>f  these  is 
the  insertion  of  strips  of  gauze  into  the  pleural  cavity,  which  is  thus 
[racked  as  would  Xm  any  other  granulating  cavity*  A  mild  iodoform 
gauze  may  be  used,  but  a  cart'i'ul  watch  must  l>e  krpt  1V^^  itHlofHriu- 
poisoning.  The  gauze  should  Ix;  remnvtHl  and  d»e  eavity  irrigated 
and  re-packed  every  second  or  third  day.  If  a  successful  issue  is  to 
be  expected,  the  external  ojH'JUUg  must  be  hirg(\  Benefit  will  occa- 
sionally be  derived  from  this  plan  of  treatment,  but  ttro  much  must 
not  be  expceti'd  from  it, 

CoMPLrr.VTioNS.^ — If  the  o[H?nition  has  been  properly  perAirmeil, 
the  dangers  of  se[)sis  shonhl  be  ahnost  nil.  If,  however,  it  should 
devehip,a  freer  opening  must  be  made  and  irequent  irrigations  should 
be  eniph>yf^b 

Another  possible  complication  is  abscess  of  the  lung  or  brain. 

Excoriation  of  the  skin  about  the  o{Hining  will  Bometimes  be  pro- 
duced by  the  irritation  of  the  dischargf.'.  A  frequent  change  of  Jn'ss- 
ing  and  the  application  of  a  bland  ointment,  as  vaseline  with  10  jwr 
cent.  Uirie  acid  or  the  ointment  of  zinc  oxide,  will  produce  relief. 

Suppuration  of  the  chest-wall  arouml  the  opening  may  tM*(*ur, 
This  may  neetl  free  incisions.  Caries  of  the  ends  of  the  rib  may 
ako  result.     Removal  of  tlie  diseiu*ed  bone  will  then  be  necessary. 

Inaconsidcnibh'  proportion  of  cases  a  permanent  fisttda  will  result 
leading  into  a  large  cavity  which  the  lung  t^aunot  obliterate  by  its 
ex[mnsi4m.     If  at  the  end  of  geveml  mon  no  sign  of  its 
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obliteration^  one  of  the  thoraoo-plastic  operations  should  be  performed. 
Sofaede's  operation,  while  more  severe,  seems  more  efTeetual  than  Est- 
lander's.  Its  advantages  consist  not  so  mach  in  the  larger  amount 
of  ohest-wall  removed  as  in  the  removal  of  a  large  area  of  diseased 
pleara.  The  incision  is  begim  at  the  outer  edge  of  the  pectoral  muscle 
about  the  fourth  rib  and  carried  downward  in  a  curved  direction  to 
the  lower  part  of  the  pleural  cavity,  extending  backward  as  far  as  the 
tenth  rib  in  the  post-axillary  line.  It  is  then  carried  upward  along 
the  vertebral  border  of  the  scapula  (which  is  drawn  forward  by- 
placing  the  arm  across  the  chest).  The  large  skin-flap,  attached 
above,  is  then  raised  and  a  subperiosteal  resection  made  of  all  the 
ribs  between  the  second  and  ninth,  from  the  junction  of  the  rib  with 
its  cartilage  in  front  to  the  tubercle  behind.  The  rib  is  best  divided 
by  bone-forceps  near  the  middle,  the  ends  drawn  outward  and  broken 
off  at  the  points  above  mentioned.  The  thickened  pleura  and  the 
intercostal  muscles  are  then  cut  away.  The  skin-flap  is  let  fall  into 
place  and  sutured.  Many  months  must  elapse  before  a  cure  can  be 
expected  from  this  severe  operation. 


ABSCESS  OF  THE  LUNG. 

Btioloery* — ^The  exciting  cause  of  a  pulmonary  abscess  is  the 
same  as  that  of  a  suppurating  process  in  any  other  part  of  the  body, 
f.  e,  the  presence  of  the  pyogenic  bacteria,  generally  the  streptococcus 
or  staphylococcus.  These  germs  either  gain  access  to  the  lungs  through 
septic  emboli  from  a  more  or  less  remote  focus  of  suppuration,  being 
conveyed  by  the  blood  or  lymphatic  current  or  by  means  of  the  in- 
spired air.  If  the  infection  has  been  carried  by  the  latter  channel, 
the  vitality  of  the  aflected  portion  of  the  lung  must  have  been  lowered 
by  previous  disease  or  by  injury.  When  the  infection  is  conveyed  in 
the  blood  or  lymph-channels  a  portion  of  a  perfectly  healthy  lung 
may  break  down  into  an  abscess. 

If  the  infection  be  brought  to  the  lungs  by  an  embolus,  this  em- 
bolus is  usually  arrested  in  one  of  the  pulmonary  anterioles,  and  con- 
sequently is  apt  to  lodge  near  the  surface  and  shut  off  the  blood-supply 
from  a  wedge-shat)ed  portion  of  lung.  There  results  a  ha3morrhagic 
infarct  which,  becoming  infected  by  the  germs  in  the  enilx)lus,  softens 
and  is  converted  into  an  abscess.  If  in  addition  the  germs  of  putre- 
fiiction  gain  acce^  to  this  broken-down  area,  there  results  a  spot  of 
gangrene.  A  septic  process  anywhere  in  the  body  may  be  the  starting- 
point  of  such  an  embolus;   for  example,  a  septic    uterus  following 
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pliililbirth  ;  sloughing  bed-sores;  suppLiratinja^  joints^;  broken-dfAvn 
nuHlmtiiial  gliintls ;  iimlirrnant  pustule ;  gliinders ;  carhmir!t\^  and 
boils  ;  otitis  mrdia  ;  a  t^iippurating  canr^nrHiH  iiia^s ;  an  uli-rnitiiig 
appemlix  ;  an  osteo- myelitis,  caries  or  iieerusis  uf  aity  of  the  bones 
especially  about  the  thorax ;  abscess  of  the  liver. 

Any  intt'f'ted  wound  of  the  skin,  whir-h  ujay  have  healed  super- 
ficially, ean  alto  furnish  the  .^eptie  element  neeessary. 

Before  the  introduction  of  the  aj^ptic  nieth^Kls  in  modern  surgery 
the  wounds  made  by  the  surgeon  were  not  iufnnpieutly  the  Htarting- 
poiut.s  of  septie  pn*cei?8es  Ln  various  i>art8  of  the  body.  The  lungi^, 
Ijeing  naturally  the  first  organs  to  arrest  the  st^jitie  emlxili,  were  not 
infrefjuently  the  seat  of  abseessei^  thu??  ft^rmed.  These  ciiscs  arp  but 
very  nirely  .seen  at  present.  Operations  upon  some  dist^ased  ]>ortions 
of  the  genito-urinary  tract  are,  however*  followed  even  now  at  times 
by  the  prod  net  ion  uf  an  abscess  of  the  lung. 

The  heiirt  itself  may  be  the  scnirre  of  infected  enibrdi  ;  the 
pyogenic  germs  which  have  attached  tiiemselves  to  the  duninge<l  valves 
or  to  the  vegetations  upm  these  valves,  or  to  the  walls  of  tlie  ventricle 
in  their  neigliborhooil,  may  he  swept  away  l>y  the  blrMKl-stream,  to  I>e 
subsequently  lndge<l  in  the  terminal  arterioles.  This  occurs  in  cases 
of  nudignant  endoe^trilitis. 

In  punctured  ami  bullet- wounds  of  the  lung  the  pyogenic  germs 
may  liave  lieen  carricHl  in  by  the  weapf^>n  or  the  bullet,  and  then  find 
an  excellent  soil  in  the  lacenited  lung-tissue,  which  subsequently 
l>i*c<mies  converted  into  an  abscess. 

In  cases  of  empyema  also,  especially  if  the  inflammation  be  of  a 
severe  grade,  the  lympliaties  of  the  pleura  and  lung  may  bectmie  so 
choked  with  the  pus  as  to  undermine  the  lung-tissue  itself,  which 
becomes  si>ft  and  finally  breaks  down  into  an  alisces^s. 

In  some  cases  of  pneunnmia  spnts  may  remain  from  which  the 
exudation  has  not  l>een  absorbed.  Pyogenic  germs  are  conveye4l  to 
these  areas  either  through  the  inspired  air  or  through  the  blood  or 
lymphatics,  and  an  aliscess  is  the   result. 

As  an  etiohvgiml  factor  traumatism  of  the  chest  must  be  men- 
tioned, witli  a  resulting  CH>ntusion  of  the  underlying  Inng-tissue  or 
even  a  rupture  of  a  portion  of  it.  This  may  well  he  fcJlowed  by  in- 
fection of  the  damaged  area  and  the  formation  of  an  abscess. 

Small  areas  of  pneumonia  fnrmi  the  inhalation  of  fluids  or  of 
solid  matter^ — the  so-called  inlialation  (*r  inspiration  pneumonia — inav 
likewise  become  infected  by  these  micro-organisms  and  break  down. 

Absc^^sses,  lunvever,  most  frc^quently  follow  some  inflammatory 
oondttion  of  the  bmg,  especially  in  patients  wdio  have  been  debilitate*! 
by  Ion g-i»on tinned  illness  or  alcoholic  excesses.  In  2o  of  the  49  cases 
in  which  Tuffier  opened  a  pulmonary  abscess  it  was  preceded  by  a 
Vol,  m.— 27 
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pneumonia.  As  a  rule  they  do  not  form  in  the  lungs  of  the  young 
and  healthy  unless  as  the  result  of  traumatism  or  septic  emboli.  It  is 
true,  however,  that  occasionally  as  the  result  of  a  pneumonia,  la  grippe, 
or  pleurisy  a  pulmonary  abscess  will  result  even  in  the  young  and 
vigorous.  The  vital  forces  of  such  patients  must  have  been  much 
depreciated  by  the  original  disease.  The  source  of  infection  can  often 
not  be  determined,  but  by  exclusion  the  conclusion  is  reached  that  it 
is  carried  to  the  damaged  area  by  the  inspired  air. 

The  diagnosis  is  often  difficult.  It  is  of  importance,  however, 
that  an  abscess  should  bo  differentiated  from  bronchiectasis,  encysted 
empyema,  and  tubercular  cavities.  Apart  from  the  physical  signs  the 
presence  of  elastic  fibres  or  of  the  tubercle  bacillus  in  the  sputum  ought 
to  lead  to  a  correct  diagnosis  as  far  as  bronchioctiisis  or  tuberculosis 
is  concerned.  Differentiation  from  an  encapsulateil  empyema  is  not 
of  so  much  importance,  as  the  treatment  for  both  conditions  is  very 
similar. 

Treatment  of  AbBcess  of  the  Lungr. — When  the  diagnosis  of 
abscess  has  been  made,  what  shall  be  the  treatment  of  the  case  ?  In 
an  abscess  in  any  other  part  of  the  body  there  can  be  but  one  answer 
to  this  question,  and  that  answer  is  free  incision,  evacuation  of  the 
pus,  and  thorough  drainage.  A  categorical  answer  cannot  be  giv^en, 
however,  when  the  abscess  is  located  in  the  parenchyma  of  the  lung. 
It  must  be  qualified,  for  the  successful  treatment  of  such  cavities 
depends  much  on  the  special  conditions,  both  looxil  and  general,  of 
each  individual  case.  In  certain  cases  the  old  rule,  Ubi  pus  ibi  incisio, 
must  be  strictly  followed.  In  others  it  is  of  equal  importiuice  to 
ignore  this  rule.  In  still  others,  and  this  forms  the  largest  class,  it  is 
difficult  to  decide  whether  or  not  operation  is  advisable.  It  is  exactly 
in  cases  of  abscess  that  lung-surgery  has  been  most  successful.  Many 
satisfactory  results  have  followed  operative  interference.  \Ve  know 
how  little  can  be  expected  from  medical  treatment ;  sufticii^nt  surgical 
experience  has  accumulated  to  enable  us  to  intelligently  contrast  the 
surgical  with  the  medical  treatment  of  this  class  of  cases. 

Medical  Treatment. — This  will  in  a  measure  depend  on  the 
general  condition  of  the  patient,  on  the  cause  of  the  suppuration,  and 
on  the  situation  and  extent  of  the  abscess.  In  all  cases,  whatever 
the  cause  and  whatever  the  local  conditions  may  be,  the  indication  is 
for  stimulating  and  supporting  treatment.  Judicious  stimulation  and 
attention  to  nutrition  are  of  more  importance  than  are  drugs  or  inhala- 
tions given  for  the  purpose  of  exerting  an  antiseptic  action  on  the 
abscess-cavity  itself.  It  cannot,  however,  be  denied  that  bcniefit  may 
be  derived  from  the  use  of  this  class  of  remedies,  as  also  from  drugs 
which  promote  free  expectoration.     The  iK)sition  of  the  patient  is  also 
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of  im|K>rtance.     The  iDdicatioiis  will  be  discussed  in  the  order  t>f  their 
iinportiincc. 

Stimulation  and  Nittrition,— The  greatest  care  must  be  taken 
to  main  til  ill  in  prc>p<*r  foiiditiun  tlie  fiiiirtiuns  of  di^csHmi  and  assimi- 
lation. Kvery  effort  should  be  used  to  prevent  any  disturlmnee  of 
the  alinieutary  ciinal.  The  expeetoration  of  fcetid  sputum  is  apt 
to  cause  i^istrii'  disturhanees  nod  disinclination  to  take  uonrishnient. 
Lot-al  measures  to  be  considered  in  a  later  section  are  sometimes  bene- 
ficial in  I'emoving  the  uaugeating  odor  and  taste.  It  is  largely  on 
at^eount  of  the  im|iortanee  of  malotaininp^  the  dij^estive  fnnetions  in 
profXT  condition  that  eare  must  l>e  exercised  in  the  use  of  drugs. 
No  general  rules  can  be  laid  down  in  n^g:ird  to  the  character  or 
amtaint  of  either  foo<l  or  stimnlants,  A  nuKkratc  use  of  alcohol  in 
one  ft>rm  or  another  is  generally  indicated.  As  a  rule  whiskey  is  best, 
but  brandy  or  some  form  of  wine  may  be  most  suitable  in  certain 
patients.  Even  sliould  the  pulse  be  fairly  giHwl  a  moderate  amount 
of  alcohol  IS  indieated.  AleolKFlic  stimulation  in  any  form  of  sepsis 
is  always  of  great  value.  If,  for  example,  tlic  pulse  is  under  100  and 
of  fair  quality,  3  or  4  onnces  of  whiskey  in  the  twenty-four  hours 
will  sulliee  ;  but  if  the  pulse-rale  is  120  or  higlicr  and  tlic  heart's 
action  feeble,  double  or  treble  that  amount  may  be  indicjittHh  Of 
ctjursc  tlu*  manutT  of  its  administnition  must  be  regidated  by  the 
pi*e  u  I  i  ar  i  t  ic  s  o  f  t  h  e  ea,se. 

In  addition  to  the  alcohol  it  is  generally  well  to  give  strychnine 
either  by  mouth  or  by  hy|)odermic  svriuge,  preferably  by  the  latter. 
The  do*^e  should  be  gr.  ^^  liiMiYy  three  or  four  honr^,  or,  if  the  heart's 
action  is  very  weak,  as  often  as  every  hour.  It  is  n*»t  uneommou  for 
]>atients  to  complain  bitterly  of  the  frequent  hypodcrniie  injections, 
and  in  such  e^ses  it  may  be  necessary  to  administer  this  drug  by  the 
mouth,  provided  that  it  is  well  borne  by  the  stomach.  Should  the 
arterial  tension  be  high  nitrti-glyei*rin  may  «M?casittnally  \yQ  indicated, 
in  doses  of  gr.  y^  everj^  three  or  four  hours.  Of  course  other  heart- 
stimulants,  as  digitalis,  stroplianthus,  etc.,  may  be  needed.  The  Iwwels 
should  be  kept  open  by  gentle  laxatives  and  the  action  of  the  kidneys 
maintained. 

Antiseptic  Agents, — These  are  general  and  local, 

GetwrfiL — Drugs  are  ernploye<I  whose  elimination  is  partially  ac- 
complished through  the  bmnchial  tubes.  The  Imlsamii-  ilrugs,  as 
tar|>enline,  ereasote,  an<l  tar,  are  cliiefiy  employeil  for  this  purpose. 
If  they  cfndd  be  used  freely  considerable  benetit  might  be  exj>ected, 
but  the  stomaclj  generally  cries  Af/// /  Tho  m^^^t  ^Jisily  borne  is  ter- 
pene  hydrate  or  terebene* 

Lot'ftL — Antiscf»tics  c^m  l^e  ailmini.^ten  d  in  the  fonn  of  sprays, 
inluilatiMTi^,  nnd  gargk^s.     Of  the  sprays  a  1  per  eiMit,  eidution  of  ear- 
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bolic  acid  or  a  solution  of  thymol  1  :  1000,  or  a  3  i)er  cent,  solution  of 
peroxide  of  hydrogen,  are  the  most  efficient  and  agreeable.  Of  the 
inhalations  a  combination  of  creasote  (wood),  alcohol,  and  chloroform 
in  equal  parts  is  one  of  the  best,  or  the  formula  given  on  page  658  of 
Vol.  II.  may  be  used.  Eucalyptus,  either  alone  or  combined  with 
other  antiseptics,  is  one  of  the  must  popular  local  remedies,  either  in 
spray  or  gargle.  Any  of  the  antiseptics  in  weak  solution  may  also 
be  employed  as  gargles — carlK)lic  acid,  boric  acid,  or  peroxide  of 
hydrogen.     Some  of  the  semi-proprietary  combinations  are  useful. 

It  must  be  acknowledged  that  medical  treatment  can  be  of  but 
little  avail.  The  via  medicatrix  naiurcp,  when  encouraged  by  proper 
food  and  stimulation  of  the  heart,  will  accomplish  more  than  drugs. 

The  most  important  point  in  the  treatment  of  pulmonary  abscess 
IB  the  question  of  surgical  interference.  Is  operation  indicated,  and 
if  so,  when  ?  The  decision  of  this  question  will  dei)end  on  three 
conditions:  first,  the  general  state  of  tlic  patient;  secondly,  the 
efficiency  of  the  drainage  through  the  bronchi ;  thirdly,  the  absence 
of  general  sepsis.  Should  the  patient's  general  condition  remain 
good,  and  should  there  be  no  marked  loss  of  strength,  the  operation 
may  be  delayed.  If  on  the  other  hand  the  strength  of  the  patient 
should  gradually  fail,  if  the  pulse  should  become  rapid  and  feeble, 
then  delay  is  unjustifiable.  Also  if  signs  of  sepsis  should  develop, 
indicated  by  an  increase  in  the  temperature,  a  dry  tongue,  or  delirium, 
immediate  operation  is  demanded. 

Proper  drainage  is  essential  to  recovery.  If  there  is  evidence  of 
the  ability  of  the  j)atient  to  empty  the  abscess-cavity  by  the  efforts  of 
coughing  and  maintain  it  in  this  state,  then  operation  may  be  delayed. 
If,  however,  the  cavity  cannot  be  evacuated  and  in  consequence  re- 
mains partly  filled  with  the  purulent  material,  there  is  great  danger 
of  general  sepsis,  and  the  sooner  an  external  opening  is  made  the 
better  will  be  the  prognosis.  The  amount  of  sputum  will  generally 
give  a  fair  idea  as  to  the  ability  of  the  patient  to  empty  the  cavity, 
but  occasionally  the  patient  will  swallow  the  greater  part  of  his 
expectoration  and  so  mislead  the  physician.  The  physical  signs 
ought,  however,  to  indicate  the  condition  of  the  absecss-activity.  An 
examination  with  the  fluoroscope  will  often  be  useful. 

It  seems  inexcusable  to  allow  a  patient  to  die  from  abscess  of  the 
lung  without  an  effort  being  made  to  save  his  life  by  means  of  a  sur- 
gical operation.  As  soon  as  signs  of  constitutional  sepsis  manifest 
themselves,  or  if  there  is  evidence  that  the  abst^ess  is  spreading,  imme- 
diate operation  is  demanded.  In  e^ses  of  doubt  it  seems  safer  to 
operate  than  to  trust  to  spontaneous  recovery.  Even  cases  that 
seem  desperate  may  be  rescued  by  a  rapidly  completed  operation. 
A  number  of  successful  cases  have  been  reported  where  it  seemed 
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questionable  at  tlu*  nionicnt  of  oiK'mCiuii  wlK'tlier  ur  not  tlie  patittii 
was  in  oniiflition  to  bear  the  anii?stlir»tii'.  Tlie  location,  nature,  and 
Kize  of  the  aljsrcss  will  hriv^c  mmiv  iiiflnonce  in  deciding  whet  Iter  or 
not  an  operation  shall  he  done.  An  aUsces^  near  the  apex  is  niucli 
raore  likely  t4*  drain  into  the  hronehi  anil  heal  without  ojieration  than 
one  situated  near  t!ie  Unse  «if  the  Inne^.  This  ninst  have  an  important 
bearing  on  the  dwision.  Wlien  near  the  base  it  is  well  to  operate  at 
an  early  stage  of  the  elisease.  The  ehanc*es  are  that  sepsis  or  pyannia 
will  H'snlt  if  no  external  opening  l>e  made.  It  is  otherwise  with  fine 
nciir  the  a|)ex.  In  such  castas  a  certain  amount  of  delay  may  be  safe, 
but  a  most  eari'fnl  wateh  must  be  kept  for  constitutional  symptoms  or 
extension  of  the  suppnnitive  prrx^ess. 

It  is  often  difficult  to  differentiate  Ijctween  a  pulmonary  abscess 
and  an  encapsulated  empyema  which  has  ojKnRHl  intfi  a  bronchus.  If 
in  donbt  operation  is  indicat^^l,  as,  should  it  Ijc  the  latter,  an  external 
opening  is  urgently  demanded. 

The  mortality  of  operations  for  |iulmonary  abdoessea  ha,s  been 
c^nisidcrahle,  but  in  the  last  few  years  it  hns  lieen  steadily  deereasin^, 
and  it  will  donl*tles8  be  8till  farther  reduced  now  that  physicians  feel 
aasure<l  that  tliere  is  a  reasonable  hope  for  recovery  in  any  case  of 
pnlrnunarv  abscess  ami  an  excel  lent  chance  for  a  successful  issue  pro- 
vided that  the  o]>eration  can  be  done  Ix'fiire  the  patient  is  siiturated 
^vith  sepsis  or  exhausted  by  fever.  Statistics  show  that  tlie  mortality 
of  ojwrations  done  within  the  past  three  years  has  Ijcen  not  greiiter 
than  25  ikm'  cent.  In  fiinuer  years  it  reached  as  high  as  50  nr  60 
per  cent*  Trzebieki  collected  42  eases  which  had  licen  Bubjected  to 
operatiim  prior  to  1892.  Of  the8e,  14  recovered  and  24  dicd^  3  being 
improved.  Rep^irts  of  njore  recent  openttif>ns  are,  however,  much 
more  favorable,  as  in  the  38  cases  cc*lleetcHl  by  Fabrieant  29  recov- 
en^l  and  9  dicil  ;  in  the  23  eascf*  collected  by  Keclus  (1885-1895) 
there  were  20  cures  and  only  3  deaths,  and  out  of  43  patients  ojx>rated 
on  by  Tiiffier  35  recovered  tand  10  died* 

*'  The  nature  nf  the  prinuiry  ilisease  plays  a  great  part  in  determin- 
ing the  cuursi*  of  events:  17  iiises  uf  abscess  after  fibrincms  pneu- 
monia gave  14  cures  and  3  deaths;  7  after  sj>ecitic  fevers  gave  the 
fiillowing  results  :  typhoiti,  2  cases,  both  cun^l  ;  st-arlet  fever,  1  case, 
which  died;  pyiemia,  4  ca>es,  3  cures,  1  death  ;  suppurating  hydatid 
cyst,  3  cases,  all  cnred  ;  bunct-wcMin<l,  2  (uses,  both  eure<l.  Pneu- 
monia is  therefore  the  commonest  ejiu.se  of  abscess  of  the  lung,  and 
operation  on  abscesses  of  this  ehanieter  is  in  the  great  majority  of 
instances  crowned  with  success"  (Kt^elns).  Another  quotation  fmm 
the  same  author  well  exjiresses  the  views  of  many  surgeons  and 
physicians  :**....  and  may  now  a^ert  that  wlicnever  there  is  an 
abcsoess  there  ought  to  be  an  operation*     No  need  to  wait  till  fever 
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biases  up,  till  the  patient  is  threatened  with  septic  absorption  and 
his  general  condition  is  alarming ;  one  has  no  right  to  delay,  save 
peiiiaps  in  a  case  where  the  abscess  is  very  small,  draining  easily  and 
readily  into  the  air-passages,  or  where  there  are  multiple  absoeases 
leqoiring  for  their  evacuation  such  mangling  of  the  chest  as  would 
not  be  justified.    Happily  these  latter  cases  are  rare/' 

Opebation. — Incision  into  pulmonary  cavities  was  advised  as 
long  ago  as  1710  by  Baglivus  and  others.  In  1860  Grauz  reported 
13  unsuccessful  cases  of  operation,  and  this  with  other  unfavorable 
reports  retarded  the  progress  of  thoracic  surgery  until  fifteen  or 
twenty  years  ago  when  numerous  successful  operations  on  animals 
raised  the  hope  that  similar  results  might  be  obtained  as  the  result  of 
intra-thoracic  surgery  on  the  human  race.  Except  in  cases  of  abscess, 
hydatid  cysts,  and  gangrene  this  expectation  has  not  been  realized. 
In  these  three  conditions,  however,  the  results  of  operation  are  vexy 
promising. 

The  existence  of  adhesions  between  the  lung  and  chest-wall  has 
been  hitherto  and  unfortunately  still  is  by  some  surgeons  considered 
a  requisite  for  successful  operation.  More  than  one  i)atient's  life  has 
been  sacrificed  on  this  account.  In  latter  years  many  successful  ope- 
rations have  been  performed  where  there  have  been  no  adhesions 
between  lung  and  chest-wall.  While  it  is  not  denied  that  adhesions 
are  of  great  value,  yet  they  are  not  essential,  and  if  operation  is  indi- 
cated by  the  symptoms  it  should  be  performed,  adhesions  or  no  adhe- 
sions. 

Before  operation  it  is  oflen  difficult  to  determine  whether  or  not 
the  lung  is  adherent.  The  history  of  previous  pain  and  the  existence 
of  friction-sounds  in  a  case  where  the  abscess  is  not  of  recent  origin 
is  generally  an  indication  that  adhesions  have  already  formed. 

Details  of  Operation. — The  first  step  is  to  determine  the  existence 
of  an  abscess  and  its  location.  This  is  best  accomplished  by  means 
of  an  exploratory  puncture  with  an  aspirating  needle.  Very  possibly, 
however,  this  may  fail  to  detect  the  abscess,  as  the  pus  may  be  too 
thick  to  pass  through  the  needle  or  the  cavity  may  be  nearly  col- 
lapsed. The  needle  used  for  this  purpose  must  be  a  large  one,  at 
least  four  inches  long  and  with  a  calibre  of  one  to  two  millimetres. 
An  ordinary  hypodermic  needle  is  almost  valueless.  The  syringe 
must  be  in  good  order  and  possess  a  powerful  suction-force.  The 
small  asj^rating  syringe  or  the  large  hypodermic  syringe  which  is  used 
for  whiskey  may  be  employed.  The  needle  and  syringe  must  be  care- 
fully disinfected  according  to  the  rules  which  will  be  found  in  the 
section  on  aspiration  in  pleurisy. 

The  skin  of  the  patient  is  thoroughly  cleansed  by  means  of  scrub- 
bing with  soap  and  water,  followed  by  alcohol  or  ether  and  a  solution 
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of  bicliloride  of  mermirv  1  :  KKX>,  The  pmlmble  site  of  the  abscess 
has  been  abx^ady  (leterminetl  by  the  physieal  niirns,  aTid  tlie  needle 
is  plunged  in  between  the  ribs  in  the  direction  of  the  siippojKil  cavity. 
The  abscess,  of  course,  may  be  adherent  and  siiperfieiah  but  generally 
it  is  necessary  to  thrust  in  the  needle  for  a  distance  of  three  and  a 
half  to  four  inches  before  the  cavity  is  reached. 

As  soon  as  the  syrinj»:e  has  been  introduced  it  may  be  determined 
by  the  oscillation  of  the  needle  that  a  cjtvily  has  been  entered.  On 
the  other  hand,  no  such  sensation  may  be  imparted  to  the  finders, 
and  on  withdrawing:  the  piston  no  pus  may  ajii>ear  in  the  syringe. 
The  needle  should  then  be  removed  and  insertcHl  iit  another  spot,  and 
so  on  for  three  or  four  |ninctures  until  the  abscess  is  found.  Even 
should  all  tlie  punctures  fail  to  find  pus  an  attempt  should  still  bo 
made  to  o|»en  the  abscess  by  an  operation,  provided  that  the  symp- 
toms and  [)hysieiil  signs  point  decidedly  to  it^^  existence.  Even  should 
then  the  cavity  not  be  fhscovered  the  abscess  may  at  a  later  date  oj>en 
into  the  incision  wliieh  hii.^  been  nuide  in  its  neighh«>rhood. 

Considerable  information  as  to  the  presence  or  absence  of  adhe- 
sions may  be  deriviN:!  from  the  needle.  If  a  sensation  of  its  passage 
through  thick,  tougli  tissue  is  felt  before  it  enters  a  cavity,  this  prob- 
ably means  the  agglutination  of  the  lung  to  the  eostxil  pleura.  If, 
after  the  netdle  has  entered  the  ctivity,  the  syringe  moves  up  and 
down  with  the  respiratory  movements,  it  tends  to  show  that  the  lung 
is  still  unatt^iched.  If  no  such  motion  occurii  it  is  probable  that 
adhesions  exist. 

The  presence  and  situation  of  the  abscess  having  been  determined, 
the  next  step  is  iti^  evacuation.  For  this  purpc^se  an  ample  opening 
should  be  made  in  the  chest-wall  at  a  point  which  will  atibrd  comfort- 
able access  to  and  free  drainage  for  the  cavity.  As  a  rule,  some  point 
in  the  m id-ax illarj'  region  will  be  found  the  most  convenient;  it  may  be 
between  the  |)osterior  axillary  line  and  the  outer  edge  of  the  scapula, 
or  l^etween  tlie  anterior  axillary  line  and  the  nipple  line,  but  Usually 
the  spot  selected  will  be  in  the  mid-axillary  line  and  between  the 
fourth  and  eighth  ribs.  A  firve  incision  along  the  rili  should  he  made 
at  U^ai?t  three  and  often  six  inches  lui»g.  The  periosteum  of  the  rih 
is  dividetl,  pushed  aside  with  a  periosteotome  for  a  space  of  three  to 
four  inches^  and  thai  portion  of  tlie  rib  excisetl  with  a  costotome 
(l>oue- forceps).  This  may  give  sufficient  sjwice,  esjwcially  if  the  lung 
is  adherent,  but  often  it  will  be  better  to  remove  a  c»orresponding 
portion  of  the  rib  above  or  below,  and  especially  is  this  necessary 
where  no  adhesions  exist  anti  if  an  attempt  is  to  be  made  to  shut  ofl' 
the  pleural  cavity  from  contact  with  the  eon  ten  te  of  the  abscess  by 
either  gymJM>packing  or  suturing.  It  must  be  exceptional  where  an 
ojwning  is  needed  larger  than  that  aftbrded  by  the  removal  of  j)ortions 
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of  two  ribs,  each  three  or  four  inches  long.  It  may  be  necessaiy, 
however,  in  cases  where  no  adhesions  exist  and  where  the  location  of 
the  abscess  is  uncertain,  to  remove  portions  of  a  third  or  even  fourth 
rib.  There  is  no  disadvantage  in  a  large  opening,  and  it  may  be  of 
distinct  advantage  if  the  lung  at  a  later  date  refuses  to  expand  saflS- 
ciently  to  fill  the  pleural  cavity. 

First  will  be  described  the  method  of  procedure  when  the  lung  is 
adherent  to  the  costal  pleura.  As  a  rule,  in  such  cases  the  abscess  is 
comparatively  superficial  and  the  danger  of  haemorrhage  is  slights 
The  pleural  layers  are  seen  to  be  thickened,  whitish  in  color,  and 
generally  firmly  agglutinated.  The  incision  into  the  abscess  can  be 
made  without  fear  of  infecting  the  pleural  cavity.  It  may  be  opened 
by  knife,  scissors,  trocar  and  canula,  or  cautery.  The  instrument 
employed  will  depend  on  the  individual  preference  of  the  surgeon  as 
well  as  on  the  location  of  the  abscess.  Prior  to  the  incision,  however, 
the  operating  needle  should  be  again  inserted,  and,  after  pus  has  been 
found,  should  be  left  in  situ  in  order  to  serve  as  a  guide  to  the  ab- 
scess-cavity. Indeed,  in  adherent  cases  the  needle  which  found  the 
pus  before  the  chest-wall  was  opened  can  be  left  in  situ,  but  in  non- 
adherent cases  this  is  inadvisable.  With  the  needle  as  a  guide  the 
knife,  scissors,  or  cautery  slowly  cuts  or  bores  through  both  layers  of 
pleura  and  through  lung  until  the  cavity  is  entered,  when  the  pus 
runs  out — it  may  be  an  ounce  or  so,  it  may  be  half  a  pint  or  even 
more.  An  opening  large  enough  to  permit  of  easy  entrance  of  the 
finger  should  be  made.  As  a  rule  the  haemorrhage  is  but  slight, 
especially  if  the  cautery  has  been  used,  but  even  after  the  knife  or 
scissors  it  is  not  alarming,  at  least  so  far  as  actual  loss  of  blood  is 
concerned.  If  the  bleeding  is  free  it  may  be  wise  to  plug  the  open- 
ing at  once  with  gauze  to  prevent  the  entrance  of  blood  into  the  air- 
passages.  On  account  of  this  danger  the  best  instrument  for  making 
the  incision  into  the  lung  is  probably  the  Paquolin  cautery,  at  least 
if  the  abscess  is  deeply  situated.  The  finger  is  then  passed  into  the 
cavity  and  gently  swept  around,  breaking  up  the  friable  bands  and 
removing  sloughing  tissue.  Care  must  be  taken  not  to  tear  apart 
bands  of  any  considerable  thickness,  as  in  them  may  be  blood-vessels 
of  some  size.  Careful  palpation  with  the  finger  in  the  interior  of  the 
cavity  should  then  be  made  for  the  purpose  of  ascertaining  if  there 
be  secondary  abscess.  Should  soft  spots  be  discovered  these  must  be 
punctured  by  finger,  scissors,  or  cautery,  so  that  free  drainage  into  the 
original  cavity  may  be  afforded. 

The  interior  of  the  cavity  should  be  gently  swabbed  with  bits  of 
sterile  gauze  on  the  end  of  long  forceps.  No  irrigation  should  be 
employed.  This,  at  least,  is  a  good  rule,  as  there  is  danger  of  drown- 
ing the  patient  with  the  irrigating  fluid,  and  it  certainly  should  never 
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be  employed  as  long  as  the  patient  is  fully  under  the  influence  of  an 
anaesthetic. 

After  cleanBinfi^  the  cavity  it  should  he  drained  by  a  large  soft- 
ruliber  tube  and  by  strips  ttf  gauze  (iodofurrn  or  sterile)  pas^d  into 
the  cavity  and  brought  out  through  the  opening  in  the  chest. 

Second— when  the  lung  is  ihuml  not  ndhercnt  to  the  costal  pleura. 
If,  after  iipcning  the  chest-wall,  the  lung  is  seen  to  move  upward  aiid 
downward  with  inspiration  and  expiration,  adhesions  do  not  exist 
and  the  jiroeeihirt*  just  ilex^ribed  mast  l)e  modified.  That  plan  is 
safest  whereliy  the  openition  is  eonipletetl  in  twf}  stages.  The  ohicr 
sui^eons  advised  the  employment  of  caustics  which  were  placed  in 
the  pleund  cavity  and  alhnved  to  remain  for  a  few  days  until  suiTicient 
intlamm;Uion  liad  been  excited  to  cause  adhesions  between  the  pleural 
layers.  This,  however,  is  an  uncertain  and  clumsy  methcxL  A  much 
safer  plan  is,  after  making  a  large  o])ening  by  the  excision  of  portions 
of  two  ribs,  to  strip  the  parietal  |>lenni  from  cilf  the  chest-wall  for  a 
considerable  distant^e  around  the  opening  so  that  there  may  l>e  a  con- 
sidenible  area  of  free  parietal  pleura  which  can  be  sutured  to  the 
viacenil  layer. 

The  pleural  cavity  is  then  cautiously  opened  and  the  lung  quickly 
seized,  l>efore  it  )i!i<  collupscKb  wiili  forceps,  and  while  thus  liehl  the 
flap  of  the  parietal  plcuni  is  sutured  to  the  buig  with  catgut  carried  in 
a  curved  needle.  If  the  itieision  into  the  abscess  am  be  delayed  for 
a  few  days,  a  few  sutures  will  suffice,  g-auze  being  packed  arnmid  the 
line  of  suture.  If,  h(»wever,  it  is  necessary  to  open  at  once^ — and  this 
IS  generally  the  case — the  two  layers  of  pleura  should  be,  if  practicaVde, 
accurately  appn>ximated  by  a  c4mtinuous  suture  riuining  entirely  around 
that  portion  of  tlie  luug  into  which  the  incision  is  to  be  made.  lu 
this  manner  the  pleuml  cavity  is  completely  shut  off  from  danger  of 
cont;i(*t  with  the  a bs< •ess-contents.  Serous  membranes  unite  ipiickly, 
and  after  a  delay  of  even  twenty-four  hours  sufficiently  iirm  adhesions 
raav  have  formed  to  allow  of  an  incision  into  the  cavitv  without  dan- 
ger  of  exciting  a  pyo-pneumothonix.  Of  course  this  means  a  second 
operation,  but  the  incision  into  tlie  abscess-cavity  can  often  be  made 
without  an  anaesthetic,  or  jx^rhaps  with  the  aid  of  a  few  whiifs  of 
chloroform.  It  is  rare  that  a  longer  delay  than  twenty-four  hours  is 
advisable,  thougli  if  it  be  possible  to  wait  tliree  or  four  days  the  adhe- 
sions will  be  more  set*ure.  As  stated,  however,  tlie  abscess  must  gener- 
ally be  opened  at  once,  and  thus  no  opjiortunity  be  given  for  the  forma- 
tion of  adhesions.  In  many  eases  it  will  be  found  excet*dingly  difficult 
and  sometimes  imptissible  to  unite  by  suture  the  two  layers  of  pleura, 
as  the  lung  may  be  contracted  an<l  adlierent  to  the  intenuil  wall  of 
the  pleural  cavity.  In  many  «»thcrs  the  couditicai  of  the  patient  will 
demand  a  rapid  et>mpletion  of  the  operation  and  will  not  allow  of  the 
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time  needed  for  the  application  of  the  suture.  Under  these  dream- 
stances  the  pleural  cavity  must  be  protected  by  gauze  compresseB  and 
sponges  from  contact  with  the  pus. 

If  the  pleural  cavity  should,  during  the  operation,  have  become 
infected,  it  is  perhaps  wise  to  make  a  second  opening  near  its  base 
and  insert  a  tube  for  drainage  and  irrigation. 

The  external  dressing,  which  ought  to  be  abundant,  will  probably 
be  thoroughly  saturated  in  twenty-four  hours  and  should  be  changed. 
The  gauze  with  which  the  abscess-cavity  was  packed  should,  as  a  mle, 
not  be  removed  for  at  least  forty-eight  hours  or  longer.  There  will 
generally  be  considerable  foetor  and  it  is  wise  in  this  case  to  gently 
irrigate  the  abscess-cavity  with  salt  solution,  and  if  necessary  the 
pleural  cavity  as  well.  The  dressing  after  this,  for  a  time  at  least, 
should  be  removed  every  twenty-four  hours.  The  cavity  usually 
closes  rapidly,  and  the  packing  and  tubes  can  soon  be  dispensed  with. 

Hsemorrhage  after  operation,  both  from  the  wound  and  through  the 
bronchi,  is  often  a  troublesome  and  sometimes  a  dangerous  complica- 
tion. The  treatment  should  consist  of  absolute  rest  with  perhaps 
inhalations  of  oxygen,  and  ice  on  the  chest  and  by  the  mouth. 
These  haemorrhages,  however,  are  apt  to  continue  until  the  sloughs 
have  been  cast  off. 

If  the  shock  of  operation  has  not  been  too  great  the  patient  ought 
slowly  to  improve,  though,  as  a  rule,  convalescence  is  tedious.  Food 
and  stimulants  in  abundance,  and  tonics,  with  perhaps  oxygen,  should 
be  given.  As  soon  as  the  strength  will  permit  an  out-door  life  in  a 
balmy  climate  should  be  chosen. 


GANGRENE  OP  THE  LUNG. 

Etiolofiry. — In  considering  the  etiology  of  gangrene  of  the  lung  it 
is  convenient  to  recognize  two  varieties  of  the  gimgrenous  process — 
one  the  so-called  "embolic  gangrene,"  where  a  putrid  embolus  is 
carried  by  the  blood-current  to  the  lung  and  there  arrested  in  one  of 
the  terminal  arterioles;  the  other  where  the  gangrenous  process  is 
engrafted  upon  a  previously  existing  lung-lesion. 

The  bacteria  of  putrefaction  are  in  all  cases  the  cause  of  the  gan- 
grene. No  one  specific  bacterium  has  been  found.  They  must  have, 
however,  a  suitable  soil  for  propagation.  This  is  especially  true  as 
regards  the  gangrene  which  follows  inflammatory  conditions  of  the 
lung.  The  air-passages  constantly  contain  these  germs,  and  a  suitable 
culture-bed  seems  only  to  be  found  in  individuals  whose  health  has 


been  imdermined  by  illness*  alcoholic  exc^s^es,  or  bad  hygienic  sur- 
roundings. The  white  blood-cells  of  such  patients  seem  to  be  lacking 
in  pluigocytic  power. 

Tlie  poisoiKiiis  erabolua  may  have  its  origin  in  a  putrid  process  in 
any  part  of  the  body,  a  slmighiiig  bed-sore,  an  osteomyelitis,  a  malig- 
nant endocarditis  or  a  septic  process  in  tlie  ft^male  sexual  organs. 
Neerotie  area??  of  su|>piiratit>n  about  thu  thoraxi  larynx,  or  (esophagus 
are  a  fruitful  stnirce  of  gangrenous  emboli  on  aetHinnt  of  the  easy 
access  from  thesc^  [Kirts  to  the  hings.  Indeed*  spc»ts  of  broken-down 
tissue  in  any  \mvt  of  the  l)oily  niuy  Ir'  tlie  source  of  tliese  enibidi. 
As  a  rule  they  lodge  near  the  surface  of  the  lung  and  the  affeoted 
area  is  at  first  wedge-shaped. 

Foreign  bmlies  which,  entering  the  larynx,  lodge  in  a  bmnchus  are 
a  not  infrequent  cause  of  gangrene.  Coins  or  particles  of  food  which 
have  **gone  the  wnjac:  way,"  or  have  been  regurgitated  from  the 
gt<*mach,  have  Ix^en  recorded  as  exciting  causes.  After  an  accident 
of  this  sort  a  s'.one  of  inHammatioii  is  gradually  set  up  around  the 
foreign  boily  at  the  site  of  its  arrest ;  the  putriil  bacteria  gain  a*!ct*ss 
to  this  area  and  a  certain  amount  of  gangrene  of  lung-tissue  is  the 
result.  The  prognosis  in  such  cases  is  not  always  unfavorable,  I  be- 
cause the  foreign  body,  released  from  its  position  by  the  disint{*gmtinn 
of  the  surrounding  bmnchial  wall,  may  be  coughed  up  together  with 
the  gangrenous  lung-tissue. 

Haemorrhagie  spots  the  result  of  contusions  of  the  lung  or  the 
damaged  areas  around  tlie  track  of  a  bullet  or  a  sharp  penetrating 
instrument  may  become  infeeti^l  by  putrid  germs  conveye<l  in  the  in- 
spired air.  The  areas  of  atelectiisis  in  broncho-pneumonia  may 
become  similarily  i n  fecit ed. 

Diabetics  seem  espi^eially  pn^me  to  develop  gangrene,  due  to  the 
feelilc  resisting  pf»wer  of  their  tissues.  (langrcne  of  the  lung  is  also 
one  of  tlie  complications  in  scorbutus.  In  the  insane  the  direct  ciiuse 
of  the  inhalation  pneuioouia  which  results  in  gangrene  may  often  lie 
the  jxiralysis  of  the  muscles  of  deglutition*  This  is  seen  especially  in 
cases  of  bulbar  paralysis, 

Fcetid  bnmchitis  is  perhaps  the  most  common  cmise  of  gangrejie. 
The  process  spivads  from  tlie  bronchi  to  the  alveoli,  and  small  pirtious 
of  the  gimgremms  lung  may  he  expelled  in  the  ex[>ectoration.  The 
differential  diagnosis  between  these  two  diseases  is  apt  Ut  he  very 
dilKcult.  Tlie  fcetid  bronchitis  is  very  often  the  forerminer  of  gan- 
grene, and  the  transition  from  one  Ut  the  uther  may  be  grailual  and 
insidious.  The  diagnosis  "  fcetid  bronchitis '' has  doomed  more  than 
one  {latient  to  death  where  a  timely  operatiun  might  have  V>een  fol- 
lowetl  by  a  dirterent  result.  In  fa?tid  bronchitis  thfi*e  is  apt  to  be  a 
larger  amount  of  tliiu^  watery  secretion  with  a  sweetish  putrid  odor 
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perhaps  lighter  in  color  and  less  stinking  than  in  gangrene,  where  the 
expectoration  is  inclined  to  Ikj  darker  and  resemble  sloughing  broken- 
down  tissue.  Too  much  reliance,  however,  should  not  be  placed  on 
such  distinctions. 

The  differential  diagnosis  of  gangrene  from  bronchiectasis  or  an 
empyema  with  a  bronchial  fistula  is  also  often  attendeil  with  difficulties. 

A  tubercular  process  which  has  l)ccome  infected  secondarily  by 
the  pyogenic  bacilli  must  also  be  distinguished  from  gangrene. 

In  reaching  a  diagnosis  the  history  of  the  patient  is  often  of  great 
value.  This,  with  the  physical  signs  and  the  character  of  the  ex- 
pectoration will  generally  lead  to  a  correct  diagnosis.  The  presence 
of  elastic  fibres  in  the  sputum  ought  to  exclude  bronchiectasis,  and 
when  tubercle  bacilli  are  found  the  diagnosis  of  pulmonarj-  tul>er- 
culosis  is  reasonably  certain.  In  gangrene  there  may  be  almost  an 
entire  absence  of  expectoration,  and  the  stinking  breath,  with  the 
physical  signs,  must  in  such  cases  suffice  for  a  diagnosis. 

The  distinction  l>etween  circumscribe<l  and  diffuse  gangrene  is  of 
great  im|>ortance  both  as  regards  prognosis  and  treatment.  In  the 
circumscribed  there  may  be  one  oy  several  foci.  In  diffuse  a  whole 
lobe  or  the  whole  lung  may  be  affected.  The  process  at  first  may  be 
circumscribed  and  later  become  diffuse.  Fortunately  the  circum- 
scribed form  is  of  more  common  occurrence  than  is  the  diffuse. 

Progrnosis. — A  certain  number  of  crises  recover  without  operation. 
The  mortidity,  however,  is  at  lejist  75  per  cent.  The  mortality  of 
cases  subjected  to  oi>eration  is  considcnibly  lower,  and  (loul)tless  were 
the  patients  sent  to  the  surgeon  at  an  earlier  date  the  prognosis  would 
be  still  less  unfiivorable.  Many  patients  have  been  kept  under  mcHli- 
cal  treatment  until  practically  all  chancre  for  recovery  is  past,  and  as 
a  last  resort  are  handed  over  to  the  surgeon.  What  chance  can  there 
be  for  such  patients  from  any  method  of  treatment?  In  spite  of 
this  the  operative  mortality  has  been  less  than  30  per  cent.  Heyd- 
weiller  collected  40  cases  operated  on  prior  to  1892.  Of  these  22 
recovered,  14  died,  and  4  were  improved.  Rechis  reports  on  14  cases 
operated  on  within  the  past  ten  years  with  only  2  deaths,  11  having 
been  cured  and  2  improved.  Tuffier  has  operated  on  74  patients ;  60 
of  those  recovered. 

As  in  pulmonary  abscess  the  prognosis  will  vary  considerably 
according  to  the  cause  of  the  gangrene.  Take,  for  example,  the 
statistics  (H>llected  by  Fabricant  concerning  2()  cases  :  6  cases  after 
acute  fibrinous  pneumonia,  4  cured  ;  4  after  purulent  bronchitis,  2 
cured,  2  relieved ;  1  after  inflammation  of  the  mastoid,  cured  ;  2  after 
foreign  body  in  the  air-passages,  both  died ;  2  after  bronchiectiisis, 
both  died.  The  prognosis,  however,  must  always  be  extremely  grave. 
This  is  due  as  much  to  the  wretched  general  condition  of  these  patients 


a^  to  till*  lofJil  lesion.  While  a  few  ciises  of  uudoiibteJ  gtingrcne 
have  ret»t*vere(l  without  operation  there  is  an  element  of  doubt  xh  to 
the  eorreetness  of  the  dijignosis  in  many  of  the  cases  report^id  as  cured 
bv  tneditMl  treatment. 

Treatment  of  G-onffrene  of  the  Lungr*— Mnrh  that  has  bt^n 
written  in  the  previous  seftion  cooeerning  the  treatment  of  piihnunarv 
ab.sc^s.s  will  ajiply  to  gangrene.  Attention  to  the  nutrition  and  proper 
stimulation  of  the  putienl  i^  of  prime  importance,  Ralsainie  drugs 
and  antiseptic  inhalations  are  also  IjenetieiaL  When  the  diagnosis  of 
gjingrene  has  been  certiiinly  made,  the  iiii|>ortiint  question  of  ojierative 
intiTferenee  w^ll  at  once  arise.  In  many  e^^es  this  is,  of  course*,  out 
of  the  (p!e>ition.  When  from  the  start  the  gangrene  is  diffuse,  involv- 
ing the  greater  part  of  one  hmg,  operation  cannot  be  rcconmiended. 
In  such  a  case  the  one  indic^iition  is  to  keep  the  patient  as  conifortahle 
aa  p08sil)le.  In  others  tlie  general  condition  or  the  complicating  dis- 
eases con  t  rai  nd  icate  i>i>erat ion . 

It  is  different,  however,  when  the  procei=i8  is  circurascribed  and  the 
patch  is  single  and  eimiparatively  limited  in  extent,  Tlie  patient, 
if  young  and  in  fairly  good  health,  may  recover  without  operation, 
and  in  such  a  case  it  may  he  advisable  to  wait^  provided  there  are 
no  signs  of  general  sepsis  or  of  spread  of  the  procesi?.  Both  these 
dangers,  however,  are  very  great,  and  it  is  a  qn€*stTon  whether  or  not 
even  in  this  class  of  jMitients  early  operation  would  not  be  tlie  safest 
plan  of  tn*atment,  Onr-  ean  never  tell  when  a  general  sepsis  will  start 
up  or  when  a  septic  enilMjlus  may  fly  to  some  other  vital  orgjin.  .\11 
may  seem  to  he  favorable,  and  yet  in  a  few  hours  some  irreparable 
injury  has  been  done. 

A  number  of  argtmients  are  advanced  wliy  operati<in  should  be 
delayed,  the  most  ini|>ortant,  of  course,  being  that  tlie  patient  may 
riH'over  without  surgiral  interference.  Another  is  that  opi^ration 
slionid  not  be  atteniptcKJ  until  the  stage  of  consolidation  has  pasH'd 
and  <leli(piescence  has  brgun  :  the  answer  to  this  is  that  in  all  pn»b- 
ability  delicpiesce'nce  has  alr*^ady  begun  if  the  diagnosis  of  gangrene 
hai*  been  made.  Another  is  tliat  one  should  wait  until  adhesions 
l>etween  the  lung  an<l  pleura  have  fc»rmed.  Doubtless  these  adhe- 
sions make  the  outlm^k  much  m(»re  favorable,  but  several  succei^^fnl 
operatitms  have  be<'n  j>erfiinned  in  their  absenei*,  and  while  waiting 
lor  their  fi^rmation  the  genend  sepsis  may  l)eeome  so  a<lvanced  as  to 
exclude  later  t>pcrative  prm^edurcs.     Delay  may  be  fatal. 

It  is  a  grave  liuestion  whether  or  not  it  wouhl  not  be  wise  to 
advise  oj)cration  in  every  case  nf  eircumjirrihrd  gangn:'ne,  unless  where 
from  the  fir^t  the  general  condition  of  the  |»atient  or  intercnrrcnt  dis- 
t*ases  indicate  ihc  liofK-lessness  of  any  form  of  treatment.  On  this 
piint  metlic^al  nn*n  are  waveriug,  mid  surgeons  are  inclined  to  advise 
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more  frequent  and  earlier  resort  to  operative  interference.  It  often, 
however^  seems  justifiable  to  delay  operation  if  the  gangrenous  patch 
is  smally  if  the  general  condition  of  the  patient  is  good^  and  if  there  are 
no  signs  of  constitutional  infection.  In  patients  over  fifty  such  delay, 
however,  seems  unwarranted.  In  any  case  where  operation  is  post- 
pon^  a  most  careful  watch  for  new  symptoms  or  spread  of  the  gan- 
grene must  be  kept  The  patient  is  on  the  edge  of  a  precipice,  and  at 
any  momentacomplication  may  arise  which  will  render  the  case  hopeless. 

The  operative  technique  will  difier  but  slightly  from  that  reoom- 
mended  foi*  abscess.  The  opening  should  be  large,  even  larger  than  in 
eases  of  abscess.  Adhesions  are  of  great  advantage,  but  if  not  found 
the  pleural  cavity  must  be  protected  as  weid  as  possible.  The  danger 
of  haemorrhage  is  comparatively  slight.  The  incision  into  the  lung  is 
best  made  by  the  cautery.  This  should  be  used  very  freely  and  the 
sloughing  portion  perforated  in  many  directions  and  as  much  of  it 
destroyed  by  burning  as  seems  safe.  As  much  of  the  gangrenous 
lung-tissue  should  l)e  removed  as  possible,  provided  the  condition  of 
the  patient  permits  of  a  prolonged  operation.  Generally,  however, 
one  must  be  content  with  a  free  incision  into  the  gangrenous  patch. 
Thorough  drainage  and  packing  the  cavity  with  strips  of  iodoform 
or  sterile  gause  is  necessary. 

The  shock  as  a  rule  is  not  great,  and  often  within  forty-eight  hours 
improvement  will  be  noticeable.  The  packing  should  be  removed  at 
the  end  of  forty-eight  hours  and  the  wound  carefully  cleansed,  gentle 
irrigation  with  hot  salt-solution  being  employed.  A  frequent  change 
of  dressing,  at  least  once  in  forty-eight  hours,  will  be  necessary  for 
some  time.  Convalescence  is  apt  to  be  slow,  and  a  chronic  fistula  may 
result  which  at  a  later  period  may  necessitate  one  of  the  operations  of 
thoracoplasty.  All  efibrts  should  be  directed  toward  supporting  vitality. 

An  attempt  should  be  made  to  disinfect  the  sputum  and  to  keep 
the  mouth  as  sweet  as  possible.  As  long,  however,  as  sloughing  tissue 
remains  in  the  lung  the  foetid  expectoration  will  continue. 


PERITONITIS,  NON-OPERATIVE  AND  POST- 
OPERATIVE, APPENDiriTlS,  PARATYPH- 
LITIC  ABSCESS,  AND  OBSTRUCTION  OF 
THE  BOWELS. 

By  GEORGE  RYEESON  FOWLER,  M.  D, 


PERITONITIS 

Inflammation  of  the  peritoneum  is  exclusively  of  septic  origin. 
The  disease  may  be  due  to  direct  infection,  as,  for  instance,  when  the 
germ  comes  in  contact  with  tlie  jieritoaeum  ;  or  to  indirect  infection, 
in  which  mse  the  inflammatory  affection  arises  from  the  presence  of 
certain  clieniical  prodncts,  or  toxins,  whicli  invade  the  serou.s  mem- 
brane throngh  the  circulatian.  In  M>me  instances  the  source  of  the 
infection  is  obscure.  When  the  effused  prmlucts  of  the  inihimmation 
prove  to  be  apparently  sterile,  the  faihire  Uj  isolate  and  cultivate  the 
germ  may  be  due  to  the  fact  that  the  latter  is  destroyed  by  the  macro- 
phages of  Metschnikotf,  or  that  the  particular  micro-orgauisni  present 
in  of  a  variety  impossible  of  cultivation  by  any  of  the  know^n  methods 
of  culture* 

The  peritoneum  is  an  enormou!^  lymph  sac,  and  therefore  perito- 
nitis may  l)e  coiiHidtTcd  as  a  lympliangitis.  The  |KTitoneal  absorbents 
are  represented  by  lymphatics  in  the  structure  of  the  peritoneum,  and 
infection  and  consequent  inflammation  of  these,  leading  to  peritoneal 
exudates  and  thrombo-lyuiphagttes,  seal  these  against  absorption  of 
septic  material  from  the  peritoneal  cavity,  and  hence  conserve  the 
safety  of  the  organism  and  saves  the  subject  from  rapid  death. 

For  ch'uiml  purposes  the  peritoneum  may  Ik»  divided  into  three 
areaa,  nani(»ly,  the  diaphragmatic,  the  entenmic  or  intestinal,  and  the 
pelvic.  The  ini|M>rtance  of  this  distinction  resides  iu  the  ftict  that 
the  lymph  channels  in  the  first-named  are  larger  and  numerous,  with 
comparatively  larger  0{>euings,  or  stomata  ;  in  the  second,  or  intestinal 
area,  the  lymph  trunks  and  stomata  are  lens  numerous;  while  in  the 
third,  or  pelvic  art»a,  the  fwritoneum  is  rich  in  c^ipillary  lymphatics,  but 
larger  lymph  channels  and  stomata  are  conspicuously  absent.  Hence, 
it  follows  that  the  readiness  with  which  infection  of  the^  separate 
areas  takes  place  pro4luces  alarming  ctmditioiis  in  the  system  at  large 
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will  vary.  Septic  inflammatory  conditions  in  the  diaphragmatic  area, 
particularly  in  its  central  or  tendinous  portion,  where  the  lymph 
trunks  and  stbmata  are  especially  numerous  and  larger,  will  lead  to 
rapid  absorption  of  septic  material,  for  the  reason  that  the  coiDcideDt 
lymphangitis  and  formation  of  lymph-thrombi  and  fibrino-plastic  exu- 
date occur  comparatively  slowly,  thus  affording  opportimity  for  over- 
whelming the  system  at  large  through  rapid  absorption  of  micro- 
organisms, toxins,  and  sepsis-bearing  endothelial  debris  from  the 
peritoneal  surfaces  before  the  formation  of  proper  protection  barriers 
in  the  lymph  trunks  and  stomata  is  effectcKl.  The  same  remarks  hold 
good,  save  to  a  less  d^ree,  in  considering  the  intestinal  area.  Here 
the  conditions  favoring  rapid  absorption,  while  less  threatening  than 
those  which  exist  in  the  diaphragmatic  area,  arc  still  sufficiently  so  to 
constitute  this  a  dangerous  area  as  a  whole.  I^ike  those  of  the  dia- 
phragm, not  all  portions  offer  equal  facilities  for  rapid  absorption. 
The  neighborhood  of  the  root  of  the  mesentery  of  the  small  intestine 
may  be  considered  the  most  dangerous,  and  the  portions  to  the  outer 
sides  of  the  colon  as  the  least  dangerous. 

Reasoning  from  the  same  anatomical  and  physiological  data,  this 
being  likewise  supported  by  clinical  experience,  it  is  found  that,  owing 
to  the  comparatively  small  size  of  the  lymph  vessels  in  the  pelvic  area 
of  the  peritoneum,  and  the  consequent  readiness  with  which  these  are 
sealed  by  lymph-thrombi  and  coincident  pressure  from  without  from 
peri-  and  para-lymphangitis,  the  presence  of  septic  inflammatory  con- 
ditions in  this  area  of  themselves  menace  life  scarcely  at  all  as  an 
immediate  effect  of  their  presence,  and  as  compared  to  similar  con- 
ditions as  they  exist  in  the  two  other  areas. 

From  the  anatomico-physiological  standpoint,  therefoi'e,  peritonitis 
as  it  involves  the  diaphragmatic  area  is  a  most  dangerous  lesion ; 
involvement  of  the  intestinal  area  is  loss  so  ;  and  that  of  the  pelvic 
peritoneum  least  of  all.     Clinical  evidence  supports  this  view. 

For  convenience  of  study  the  disease  may  be  divided  into— (1) 
Perforative  Peritonitis;  (2)  Infectious  Peritonitis;  (3)  Symptomatic 
Peritonitis ;  (4)  Tubercular  Peritonitis ;  (5)  Peritonitis  due  to  Unde- 
termined Infections. 

Perforative  Peritonitis. — In  this  variety  the  infection  has  its  ori- 
gin in  the  intestinal  canal.  By  far  the  greater  number  of  cases  of 
peritonitis  have  their  origin  in  this  manner.  The  lesion  of  the  intes- 
tinal canal  may  involve  necrosis  of  its  walls,  as  in  ulcerative  lesions, 
or  the  germ  may  pass  through  the  intestinal  wall  without  actual  loss 
of  substance  of  the  latter,  as  when,  for  instance,  this  is  the  subject  of 
disease,  or  is  the  seat  of  circulatory  disturbances. 

The  conditions  most  frequently  present  in  pcrfonitive  peritonitis 
in  which  the  infection  hikes  place  from  loss  of  substance  of  the  intes- 
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The   Progressive    Steps    oT   the    Operative  Technique 

of  Appendicitis. 

The   internal  oblifiue   jfrmspcd  by  two  \mTy  ot   forctps  and  Ihe  Incbion  in  ihb 
structure  made  at  the  ouier  edge  of  ihe  rectus  niit»cle. 
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The    Progressive    Steps    of   the    Operative   Technique 
or  Appendicitis. 

Compres&c»  or  pads  of  g«uxc  with  Upcs  ultochcd  And  numbere^d  arc  pftcked 
about  Ihc  colon  and  cecam  to  isolate  these  from  the  rvmainder  of  the  aMominnt 
cairfty. 


PLATE    XIV. 


The    Progressive    Steps    of   ihe    Operative   Technique 
of  Appetidiclll&. 

The  edges  of  ihc  ojiening  in   the  cecuiB  Ate  grasjied  by  forceps  and  ilic  cecal 
wnW  invrttrd  »*  the  f)ur&e'«Tring  t»ultire  i«>  diawn  Uul 


The    Progressive    Sieps    of   the    Operative  Technique 

of  Appendiciits. 

The  opening  in  the  cecum  completely  closed  by  the  piir*c-»1ring  suture.  The 
Muvp  of  the  niesoappendix  is  made  to  reinforce  ibe  inverted  cecal  vrmW  by  pUcing 
II  over  the  »ite  of  the  Utter  and  t^tng  the  ends  of  the  piir^-fttrin|S  »uture  over  it. 
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tinal  wall  are  acute  ap[>endieitis,  typhoid  uleeration,  foreign  bodies, 
penetrating  wounds,  and  gangrenous  conditions  resulting  from  jute&- 
tinul  obHtruetion.  In  tlie  absence  of  uleerativej  penetrative,  and  grin- 
grentiuri  lesions  the  infection  may  be  due  to  conditions  giving  rise  to 
enervating  disturbances,  such  as  iDternal  strangulation,  stmngubted 
hernia,  intu;=suseeption,  obstrnetion8  by  twists,  mesenteric  eoibolisni 
and  thrombus,  and  in  excessive  handling  of  the  intestines  during 
operations  involving  the  o|>ening  of  the  abdominal  cavity.  Blows 
upon  the  abdominal  surface  may  likewise  give  rise  to  the  disease. 

In  these  cases  the  germ  most  fre(]uently  found  is  tlie  bacterium 
coll  communis.  The  alraogrt  constant  presence  of  tliis  gertn  may  be 
due  not  so  much  to  the  fact  that  it  is  alone  tlie  eause  of  tlie  perito- 
nitis, but  because  it  is  the  most  common  and  abundant  infectious 
agent  in  this  locality  under  normal  conditions,  constituting  as  it  does 
about  95  per  cent,  of  all  the  germs  found  in  the  intestinal  eanal  ;  and 
for  the  further  reason  that  this  miero-organism  possesses  such  rapid 
powers  of  reproduction  that  other  microbes  are  crowded  ont  of  exists 
enee  by  its  growth,  or  at  all  events  their  identification  is  fendered 
impc)ssible. 

Infectious  Peritonitis,^ — In  this  variety  the  inflammation  of  the 
|K?ritoneura  is  caused  by  extension  of  infection  from  pre-existing 
septic  foci  or  sources  of  infection  either  within  the  abdominal  cavity 
or  adjacent  to  the  peritonenra,  such  as  the  rupture  of  abscesses,  or  the 
extension  of  infW'tious  inflammation  from  the  genital  tract.  It  is  the 
variety  present  folli>\ving  imperfect  asepsis  in  operative  procedures 
involving  exposure  and  contamination  of  the  peritoneal  surfaces.  In 
this  variety  the  common  pus-organisms,  viz.,  the  streptoc<*ecus  and 
staphyltKMXJci,  are  present.  Tlie  ataphylocoeei  are  also  frecjuently 
found,  but  usually  in  cnnj unction  with  otl>er  oiganisms,  Altliough 
some  forms  of  the  stnphykxMicci  are  occasionally  found  to  possess  a 
virulence  almost  if  not  quite  equal  to  that  of  the  streptococcus  or  of  the 
colon  bacillus^  as  a  rule  the  infectious  inflammation  following  exposure 
to  the  former,  or  more  common  pus-cocci,  is  neither  so  rapid  in  its 
development  and  course  nor  so  fatal  in  its  results  as  that  which  follows 
streptococcus  infection, 

■  Er>*sipeIatous  infection  in  otlier  and  remoter  portions  of  the  body^ 
ffor  instance  in  facial  erysipelas,  depending  as  it  dix*s  upon  the 
presence  of  the  streptocoocas,  occasionally  gives  rise  to  a  strept^KHx^cus 
infection  of  the  peritoneura.  Under  these  circumstanoes  the  infection 
UDdonbtedly  takes  place  through  the  circulation. 

Symptomatic  PeritonitiB. — An  acute  peritonitis  may  occur  in  the 
course  of  an  acute  or  chronic  disea^sc  which  itself  is  dcpend(*nt  upon 
a  sptH*ific  germ.  Of  these  pneumonia  aad  pleurisy  are  the  nji>st  fre- 
quent. The  pncumocoocus  is  the  germ  most  frcquently  found  under 
you,  m.-^ 
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these  circumstances.  The  presence  of  this  micro-organism  lias  b 
fre<iuently  demonstrated  in  the  peritoneal  cavity  in  fatal  cases  of  pn 
monia,  although  it  does  not  seem  to  have  always  produced  peritoni 
On  the  other  ha«d  abundant  and  apparently  indubitable  evidence 
been  obtained  proving  that  the  peritonitis  occurring  in  the  course 
pneumonia  has  l>een  due  to  the  presence  of  the  pneumococcus.  Ca 
of  peritonitis  in  which  this  germ  has  been  obtained  in  pure  cult 
have  been  recorded.  In  the  majority  of  these  instances  of  pneur 
coccus  infeotiim  either  pneumonia  or  pleurisy  was  present. 

Tubercular  Peritonitis. — This  is  most  commonly  secondary  a 
due  to  extension  of  infection  from  the  intestines,  the  genital  orga 
particularly  the  reprochictivc  organs  in  the  female,  and  the  mesente 
and  retro-peritoneal  glands ;  or  it  may  follow  tubercular  affections 
the  pleura  and  lungs.  It  may  occasionally  occur  as  a  primary  dise 
of  the  peritoneum. 

According  to  Aldibert,  the  ascitic,  the  fibrous,  and  the  ulcerati 
forms  are  to  be  distinguished.  The  first  mentioned,  as  its  name  i 
plies,  is  accompanied  by  a  large  amount  of  simple,  non-purulent  asci 
fluid,  in  which  the  intestines  flcxit  about  freely,  owning  to  the  absence 
strong  adhesions.  The  process  is  usually  a  subacute  or  chronic  one. 
occurs,  although  rarely,  as  an  acute  miliary  tuberculosis  of  the  wh< 
peritoneum.  In  the  fibrous  form  ascites  may  be  present,  but  it  is  r 
abundant.  In  cases  unaccompanied  by  ascitic  fluid,  the  so-call 
"dry  variety,"  neither  ascites  nor  adhesions  are  present.  I^ar 
tubercles  are  found  here  and  there  upon  the  peritoneal  surfaces, 
still  another  variety  of  the  fibrous  form  of  tubercular  peritonitis  t 
coils  of  intestine  are  matted  together  in  a  mass  by  adhesions.  T 
fibrous  form  of  the  disease  has  been  regarded  as  a  stage  in  the  proct 
of  recovery.  In  the  ulcerative  form  the  tiibenuilar  foci  break  do\ 
and  tissue-necrosis  is  the  prominent  feature.  In  the  first  stage  the 
is  no  suppuration,  the  process  b(;ing  essentially  a  dry  one.  Later 
suppurative  changes  take  place,  these  being  either  isolated  or  encystc 
in  which  case  the  different  stages  of  the  necrosis  may  be  present 
different  portions  of  the  peritoneum,  or  the  suppurative  process  in 
he  general. 

Undetermined  Infections. — Peritonitis  may  occur  in  the  coin 
of  syphilis,  rheumatism,  and  gonorrha^a.  Here  the  inflammation  d 
pends  upon  some  indefinite  infection.  In  many  of  these  cases  t 
presence  of  a  definite  infecting  germ  has  not  been  made  out,  althou] 
it  may  be  suspected.  In  this  form  of  the  disease  may  also  be  includ 
the  peritonitis  of  the  new-born,  although  in  this  class  of  crises  it  is  ii 
always  possible  to  exclude  infection  arising  during  the  separation  < 
the  umbilical  cord. 

In  spite  of  the  now  generally  received  opinion  that  peritonitis 
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always  of  septic  origin,  the  contention  occasionally  arises  that  a  simple, 
general,  and  non-infecting  peritonitis  is  po8sil>)<%  and  that  it  does 
otriir.  CascH.  in  which  the  nhdomen  has  bwn  opened  with  a  sneeess- 
fill  result  in  the  course  of  general  sero-pundent  and  purulent  jwri- 
touittSf  and  in  which  attempts  to  obtain  cultures  have  fiiiled,  have 
l>een  reported.  Ca*^es  of  so*cjdled  "  clieniieal  peritonitis,"  in  which 
all  the  signs  of  peritonitis  were  prei^nt  and  denirinstrable  at  the  opera- 
tion, hut  with  absolutely  sterile  cultures,  in  strangulated  hernia,  are 
likew^ise  repirted.  Admitting  the  reliability  of  the  tet^hnique  em- 
ployed in  the  baeteriolc»gicid  investigation,  it  may  still  he  stated  that 
either  the  now  well  demonstrated  anti-bacterial  action  of  the  effused 
serum  within  certain  limits  has  heeti  exerted  or  that  there  are  present 
micn>orgtm ism 8  possessing  sullieient  virulence  to  pmduce  the  disease, 
and  for  which  projier  culture-media  have  not  been  discovered. 

Symptoms  and  Couese  of  Peritonitis. 

The  onset  of  peritonitis  de}>ends  largely  upon  the  virulence  of  the 
infecting  agent  and  the  rapidity  of  the  invasion  of  the  j>eritoneum. 
In  perforative  peritonitis,  as  well  as  in  infectious  peritonitis  from  the 
rupture  of  a  large  abscess  into  the  cavity  of  the  j>eritoneum,  the  rapid 
dissemination  of  the  infectious  material  over  the  large  serous  surface 
gives  rise  to  prnportional  symptoms  of  shock,  rapidly  followed  by 
general  collapse.  Inflammations  which  extend  slowly  from  a  small 
septic  focus,  on  the  other  hand,  are  not  attended  by  shock.  Pain  is  an 
early  symptom,  which  *a\^q  varies,  both  in  its  severity  and  persistence^ 
with  the  virulence  of  the  infection  and  the  rapidity  of  its  extravasa* 
tion.  1 1  may  he  absent  altogether.  Both  pain  and  tenderness  may  be 
at  tirst  localizcil J  subsequently  liceoming  generaL  Nausea  and  vomit- 
ing are  almost  invariably  present  and  follow^  rapidly  upon  the  onset 
of  the  tlisciise,  the  vomited  contents  of  the  stoinaeh  being  soon  fol- 
lowed by  bile,  and  finally,  in  fatal  cases,  by  material  from  tlie  small 
int4:'stiue,  which  is  ejected  without  apparent  effort  by  regurgitation. 
ILemorrhagi'  from  tiie  mucous  meiubrane  may  occur,  in  which  case 
the  vomitus  is  of  a  dark -brown  etilcjr. 

Symptoms  of  septic  absorption  set  in  early  in  unfavorable  caaes^ 
as  evideneed  l>y  a  rapid  rise  in  the  pulse-rate  from  120  t*^  100;  ex- 
ceptionally it  may  be  le^s  than  10<J  to  tlie  minute.  The  temiieiiiture 
observations  may  show  this  to  be  excessively  liigli,  unaffwtotl,  or  even 
below  the  normal.  The  intellect  generally  remains  unimpaired  to  the 
'end.  The  sinw  ilevelupmeiit  of  the  disease  is  accompanied  by  only 
moderate  disturbances  of  puke  and  temperature.  Chill,  as  a  rule, 
IS  absent. 

Paralysis  of  peristalsis  occurs  early,  as  a  rule,  in  extensive  infec- 
tion, and  symptoms  of  acute  obstruction  n^ult,  with,  save  in  excsep- 
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tionul  ciLses,  ahs<mce  of  tlic  gurgling  sounds  of  peristalsis.  An  excessive 
distention  follows.  The  skin  of  the  abdominal  wall  becomes  tense, 
livid,  and  shining,  and  resonance  is  everywhere  tympanitic.  In  cases 
of  mild  infection  distention  may  be  the  first  symptom  ol>served. 
Rigidity  of  the  abdominal  wall,  localized  at  first,  aftei^vard  b(H.*oming 
marked  and  g<'nend  with  the  spread  of  the  inflammation,  is  an  im- 
portant symj)tom  (»jirly  in  the  case ;  it  may  disappear  with  increasing 
distention.  Serous  exudation,  which  finally  becomes  purulent  if  the 
patient  survive,  occurs.  In  tul)ercular  jxTitonitis  the  only  early 
symptoms  in  many  cases  are  those  which  indicate  general  nutritive 
disturbances.  There  are  digestive  disturbances,  progressive  emacia- 
tion, and  some  swelling  of  the  abdomen,  which,  later  on,  may  become 
extreme.  In  some  instances  there  may  be  no  pain,  while  in  others 
this  becomes  a  prominent  symptom. 

Diagnosis. — In  typical  cases  of  diffuse  peritonitis  the  diagnosis  is 
comparatively  easy.     Vomiting,  early,  persistent,  and  intractable,  is 
diagnostic,  particularly  in  general  infection.     The  value  of  pain  in 
diagnosis  is  frequently  overrateil  and  may  not  be  suflBciently  promi- 
nent to  cause  complaint.     Vomiting,  pain,  and  distention,  following 
rapidly  upon  each  other,  form  a  striking  group  of  symptoms,  and  if 
to  these  be  added  a  brownish-colored  regurgitation,  the  constitutional 
eflects  of  sepsis,  and  the  occurrence  of  obstinate  constipation,  the 
diagnosis  is  assured  in  the  great  majority  of  cases.     It  is  nevertheless 
true  that  the  vomiting  may  be  due  to  other  causes,  the  pain  to  efforts 
at  peristalis,  the  distention  transitory  and  from  gas,  and  the  inability 
to  move  the  bowels  or  etfect  the  expulsion  of  flatus  to  the  adminis- 
tration of  oi)iuni. 

The  great  variations  observed  in  different  cases  in  the  beginning 
of  an  attack  of  peritonitis  is  due  to  the  variety  of  micro-organisms 
upon  which  the  infection  depends — these  diflerinj;:,  in  their  turn,  in 
their  toxemic  and  otluT  proj)erties — as  well  as  to  the  susceptibility 
of  the  individual  and  the  area  involved.  I^ater  on,  however,  with 
the  advance  of  the  disease,  the*  symptoms  l)ecome  highly  characteristic. 

In  the  differential  diagnosis  it  is  of  the  utmost  importance  to  dis- 
tinguish between  peritonitis  and  acute  intestinal  obstruction.  Pain, 
distention,  vomiting,  and  constipation  may  be  present  in  both  condi- 
tions. The  vomiting,  however,  may  be  absent  until  late  in  the  case 
if  the  obstruction  is  in  the  large  intestine.  The  occurrence  of  obstruc- 
tion above  the  ileo-cajcal  valve  may  permit  of  one  or  two  movements 
of  the  bowels,  and  in  nire  cases  fiecal  evacuations  maybe  obtained 
throughout  the  entire  course  of  acute  peritonitis.  As  a  rule,  how- 
ever, constipation  is  complete  in  both  conditions.  The  character  of 
the  pain  is  important.  In  acute  obstruction  it  occnirs  as  a  severe  and 
paroxysmal  symptom,  while  in  peritonitis  it  is,  as  a  rule,  both  severe 
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and  i>ersistent.  Its  prmian^  Ification,  in  nlistriietion,  is  frequently 
referred  to  tlie  seat  of  the  lesion,  while  in  |writonitis  it  is  mo8t  often 
obsen-ed  in  the  epigastrium  or  about  the  umhilicns^,  and  becoraea 
general  hiter.  In  both  conditions  the  pulse^  as  a  rule^  Ijeroniei^  aecel- 
enited.  The  t^niperatnre  is  not  elevated  in  the  eomnienceoient  of 
intestinal  obstrnction  ;  it  may  rise  conifiaratively  early  in  peritonitis. 
The  onset  of  the  attack  in  obstruction  is  ^^enerally  sndden,  while 
peritonitis,  particularly  in  the  less  fulminating  cases,  occurs  more 
gradually. 

The  diftercntial  diagnosis  is  particularly  as  bet%veen  jjerfcinitive 
jwritcmitis  and  acute  obstruction,  as  well  as  in  eases  in  wliieli  tlie  two 
conditions  are  combined.  The  hitter  is  especially  striking  for  the 
reason  that  all  cases  of  obstruction  tend  to  e%^entuate  in  peritonitis, 
and  with  the  early  masking  of  the  symptoms  by  opium  notliing  short 
of  opening  the  abdomen,  which  should  be  done  in  all  doubtful  cases, 
will  clear  up  the  diagnosis.  Finally,  the  previons  historj'  of  tha 
jiiitii'ut,  the  tMxnirrenee  of  former  attacks  of  an  intra-abdominal  in- 
flammatory character  to  account  for  intestinal  obstruction,  as  well  as 
the  possibilities  of  appendicitis,  ambulatory  typhoid,  suppumtive 
diseases  of  the  adnexa  in  females,  and  purulent  colk^'tions  ar  infec- 
tious conditions  in  neighboring  organs,  as  well  as  statements  reg:trding 
the  reception  of  injuries,  are  to  be  taken  into  account. 

In  tubercular  peritonitis  the  cfises  unaecompaniLHl  by  pain,  and 
before  the  oc<-^urrcnce  of  ascites  and  pronounced  alKJominal  swelling, 
should  be  carefully  differentiated  from  typhoid  fever.  Cas4j8  in  which 
the  disease  attacks  the  mesentery,  the  lymphatic  glandular  structures, 
and  the  omentum,  without  ascites,  simulate  tumors  of  the  kidney, 
peritoneal  cancer,  apjMiiKlieular  abscesses,  intestinal  obstruction,  ad- 
nexitis, and  even  neo|ilnsms  in  the  abdominal  walk  In  the  avscitic 
form  ovarian,  mesenteric,  and  hepatic  cysts  are  to  be  excluded.  The 
diagnosis  is  most  frequently  made  by  exploratory  incision.  In  typhoid 
perforation  the  accident  may  occur  ut  any  time  in  the  course  of  the 
disease*  It  is  most  frequently  observ^ed  in  males,  and  rarely  in 
children.  Save  for  the  coexistence  of  the  typhoid  fever,  peritonitis 
from  tliis  cause  does  not  differ  from  that  resulting  from  other  intestinal 
perforations. 

Prooxctsis.^ — ^The  occurrence  of  early  shock  and  coUapsc  stamp  the 
case  aa  almost  necessarily  fatal  from  the  commencement*  Severe  and 
persistant  pain  mark  tlie  occurrence  of  rapid  and  extensive  infection 
of  the  peritoneum.  Dark-brown  or  black,  cofTee-c^jlored  vomited 
matter  is  almost  invariably  followed  by  deiitlu  Even  vt^miting 
Mritbout  effort  or  simple  regurgitation  is  to  be  viewed  as  a  bad 
omen.  Death  may  take  place  tmm  early  and  rapid  K*ptic  absc»rp- 
tion.     A  m])id  rise  of  the  pulse  to  120,  1  40,  and  1^0  is  signiticant 
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of  an  early  fatal  termination.  High  temperature  is  always  an  un- 
favorable sign,  although  the  reverse  does  not  hold  true.  Very  slight 
hope  of  recovery  can  be  entertained  when  the  paralysis  of  peristalsis 
is  complete.  Lividity  of  the  skin  and  also  a  general  "  leakage  "  from 
the  cutaneous  surface,  are  most  ominous  signs,  indicative  of  a  profound 
sepsis.  The  character  of  the  pulse,  however,  indicates  the  patient's 
condition  with  far  greater  certainty  than  any  other  one  symptom.  If 
it  gradually  and  persistently  increases  in  frequency  and  assumes  either  a 
gaseous  or  thready  diameter,  an  unfavorable  prognosis  must  be  given. 

On  the  other  hand,  if  the  tenderness  and  rigidity  remain  localized, 
the  prognosis  is  more  favorable.  The  fact  that  bowel  movements  can 
be  obtained  suggests  that  the  infection  is  less  virulent  in  character^ 
and  hence  the  outlook  better.  In  favorable  cases  the  vomiting  ceases, 
the  pulse-nxte  becomes  slower,  and  the  temperature  lessens,  until  con- 
valescence is  established. 

Tubercular  |)critonitis  gives  the  same  comparatively  unfavorable 
prognosis  as  tubercular  lesions  elsewhere,  w^hen  treated  medically. 
The  outlook  is  better  in  cases  submitted  to  surgical  operation,  about 
four-fifths  recovering.  In  the  non-ascitic  form  the  disease  has  reached 
a  stage  in  which  it  is  progressing  toward  spontaneous  cure. 

Treatment. 

Medical  Treatment. — In  the  medical  treatment  of  ])eritonitis 
the  choice  of  two  methods  is  open  to  the  practitioner.  Before  the 
present  views  of  its  etiology  were  entertained  the  administration  of 
opium  was  considered  of  the  greatest  im])()rtaiice  to  restrain  active 
peristalsis,  inasmuch  as  this  latter  was  believed  to  favor  the  spread 
of  the  inflammation.  In  addition  to  this  the  puin  was  relieved  and, 
in  some  instances,  the  vomiting  kept  under  control.  At  the  present 
time  the  opponents  of  the  opium  methoil  of  treatment  claim,  and  with 
reason,  that  opium  as  formerly  employed  increases  the  distention,  and 
prevents  the  absorption  of  exudates  and  the  elimination  of  ptomaines. 

With  our  present  knowledge  of  the  septic  origin  of  peritonitis,  and 
the  recognition  of  the  fact  that  the  chief  danger  in  the  disease  consists 
in  the  absorption  of  the  toxic  products  of  the  septic  processes  rather 
than  in  the  spread  of  the  inflammation,  measures  to  provide  for  an 
elimination  of  these  products  through  the  intestinal  canal  form  the 
most  rational  therapeutic  indication.  In  addition  to  this,  means  to 
facilitate  the  passage  of  septic  fluids  contained  in  the  diaphragmatic 
and  intestinal  areas  to  the  pelvic  region,  where,  as  has  been  already 
stated  (page  000),  they  do  comparatively  little  harm,  should  be  pro- 
vided by  elevating  the  head  of  the  bedstead  from  twelve  to  eighteen 
inches  from  the  horizontal.  Nausea  and  vomiting  are  likewise  re- 
lieved and  normal  j^eristalsis  favored  by  this  posture.     In  providing 
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for  free  catharsis  distention  is  likewise  relieved  and  absorption  of 
peritoueal  exudates  favored.  The  metluxl  of  intestinal  drainage,  as 
it  is  called,  has  been  the  mean^  of  saving  many  lives  when  instituted 
early,  and  is  now  considered  the  most  rational  and  efficient  of  the 
medical  means  at  our  eomniand,  particuhirly  when  employed  early  in 
the  disease,  before  vomiting  has  become  persistent  and  intractable. 
Later  on  in  t[ie  citse,  wlien  general  peritonitiss  is  fully  deveioiK-d,  it  is 
doubtful  if  cathartics  exercise  a  favorable  influenee  upon  the  course 
of  the  disease.  Indeed,  it  is  genendly  useless  to  attempt  to  procure 
free  evacuations  by  their  ust*,  since  they  tVeqnently  fail  to  act,  and 
only  increase  the  nausea  and  voniitiu|j  and  the  discomfort  of  the 
patient.  In  the  event  of  the  existence  of  a  jierforation  of  the  intes- 
tinal wall  a  positive  contraindication  to  tljeir  use  exists,  for  the  reason 
that  they  increase  the  extravasation  of  liquid  fieeal  matter  into  the 
peritoneal  cavity. 

Thus  it  Will  be  seen  that  both  of  these  methods  of  treatment  find 
a  place  in  the  resources  of  the  practitioner.  That  by  catharsis  should 
Ije  first  instituted,  with  the  hope  of  cutting  short  the  disease  in  its 
incipiency  l»y  promjuly  relieving  the  distention  and  averting  paralysis 
of  peristalsis.  Wlicn  the  vomiting  has  become  uncontrollable  and 
the  distention  exireme  it  is  useless  to  attempt  to  influence  the  onward 
progross  of  the  disease  by  thi^se  means.  The  patient  will  rt^jeet  the 
cathartic  agent  almost  immediately,  and  even  if  it  should  Ik?  retained, 
the  muscular  apparatus  of  tlie  intestinal  eanal,  no  longer  under  the 
control  of  its  nerve-supj>Iy,  will  refuse  to  respmd  in  a  normal  manner. 
The  em[»loyment  of  opiunj  now  finds  its  legitimate  place  in  the 
ease.  The  object  sought  is  to  carry  the  |>atient  along  with  tlie  vit'w 
of  protei;ting  his  nervous  system  fn>m  tlie  effects  of  the  intense  rest- 
le-ssness  which  is  generally  present,  and  incidentally  to  relieve  the 
pain  and  control  the  vomiting.  This  is  ace*>mplished  by  opium  better 
than  by  any  otiier  drug.  As  long  as  there  is  any  ho|K^  for  the  patient 
the  remedy  i&  to  be  given  in  small  doses  frequently  repeated,  until 
vomiting  is  under  eontnd  or  at  all  events  markedly  abate*!  Only 
too  often,  however,  the  general  condition  of  the  patient  stamps  the 
case  as  so  indubitably  hojielcss,  and  the  sufiering  becomes  so  extreme, 
that  the  i^raetitioucr  seeks  refuge  in  larger  doses  of  o|num  with  the 
sole  view  of  euthanasia. 

Tlie  class  of  cathartics  selected,  when  this  method  of  treatment  is 
applicable  to  the  aim*  in  fiand,  is  that  known  as  salines.  The  one 
most  generally  acceptable  and  eftieai'ious  is  tlie  sulphate  of  magnesium, 
or  Epsom  salts.  This  should  be  given  in  tialf-ounee  doses,  either  as 
a  saturated  solution,  or,  what  I  generally  prefer,  in  just  sufficient 
Vichy  to  cfi'ect  the  solution  of  the  sidt.  This  may  Ik?  followe<l  later 
OQj  if  free  catharsis  is  not  obtained,  by  drachm  doses  given  hourly 


440  PERITONITIS,  APPENDICITIS,  ETC. 

until  either  a  decided  response  to  its  action  results,  or  it  becomes  ev 
dent  hy  the  increase  in  the  nausea  and  vomiting  that  it  is  usele: 
lon^r  to  ex[K»ct  it  to  act.  Under  circumstances  of  general  infectioi 
when  only  constant  regurgitation  of  the  contents  of  the  small  inte 
tine  follow  its  use,  it  should  be  abandoned  and  calomel  substituted  i 
^rain  doses  rejwated  hourly.  This  will  sometimes  produce  fn 
catharsis  without  vomiting,  and  occasionally  exercises  a  soothin 
effect  upon  the  stomach  itself.  The  action  of  these  may  be  supph 
mented  by  enemata. 

When  the  indications  are  such  as  to  impel  the  attendant  to  resoi 
to  the  opium  treatment,  the  hypodermic  use  of  moq>hine  should  h 
employed  whenever  practicable  :  ^ij-gniin  doses  given  at  interv^als  o 
from  two  to  three  hours  act  as  a  stimulant  to  the  nervous  system  an 
are  sometimes  followed  by  a  cessjition  or  diminution  of  the  vomiting 
and  occasionally  by  an  improvement  in  the  general  symptoms. 

There  are  certain  conditions  of  peritoneal  irritation  followin] 
abdominal  s(H'tioii  in  which  opium  becomes  of  the  greatest  service 
The  pain  which  this  condition  induces  robs  the  patient  of  sleep  an< 
may  bring  about  symptoms  of  exhaustion.  Hence  sufBciently  larg 
doses  of  the  drug  should  be  given  to  allay  pain  and  secure  comfort 
able  sleep,  as  well  as  bring  the  vomiting  resulting  from  the  use  of 
ether,  which  is  sometimes  a  very  distressing  symptom,  under  control 
One  or  two  J^-grain  doses  will  usually  suffice  to  fulfil  these  indications 

In  the  treatment  of  post-operative  peritonitis  much  judgment  maj 
be  displayed  by  the  alert  practitioner.  With  the  first  evidence  of 
infe(^tion,  or  the  commencement  of  distention,  and  before  the  vomiting 
becomes  a  prominent  symptom,  a  dose  of  E])s()m  sidts  should  be  given 
and  efforts  made  to  facilitate  the  action  of  the  latter,  as  well  as  to 
relieve  the  threatened  tympanites,  by  the  use  of  enemata. 

Surgical  Treatment. — The  employment  of  surgical  measures 
of  relief  sometimes  becomes  a  question  of  grave  importance.  It  is 
frequently  difficult  to  state  the  indications  for  operative  interference, 
even  if  the  surgeon  see  the  case  early,  which,  as  a  rule,  he  does  not. 
When,  however,  a  recognized  or  suspected  focus  of  infection  is  present 
as  the  starting-poiut  of  a  peritonitis  that  has  not  yet  become  general, 
as  in  cases  of  appendicitis,  suppurative  adnexitis,  suppurative  or  gan- 
grenous cholecystitis,  gunshot  injuries  and  penetrating  stab-wounds, 
as  well  as  traumatisms  inflicted  from  the  direction  of  the  urinary 
tract,  and  even  in  typhoid  and  duodenal  ulcerative  perforations  and 
in  ruptured  abscesses,  there  can  be  no  question  as  to  his  duty,  if 
called  before  general  infection  of  the  peritoneum  is  at  hand  :  he  should 
open  the  abdomen  promptly,  and  treat  the  conditions  found  upon 
surgical  principles.  But  unfortunately,  even  when  the  spreading 
infection  is  due  to  these  causes,  valuable  time  has  been  lost  by  ineffi- 
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cient  medical  treatment,  and  purg-ieal  aid  is  invoked  only  when  the 
time  has  passed  for  its  suceess^fiil  emploj^ment, 

Besidi^s  tlie  eaw^ative  legions  above  mentioned,  there  are  others 
which  iU'Riand  .surgical  treatment,  in  addition  to  the  benefits  to  be 
derived  frcmi  nj>eniii^  the  abdomen  and  drain!  og  the  peritoneid 
fravity,  Thene  include  intu^sn^ception,  twists,  internal  stran^idati(tns 
from  bands,  an<l  mesenterie  thrombosis  and  eniliolJHms.  In  all  uf 
these  there  is  nmially  a  period  of  time  which  elapses  between  the 
commencement  nf  the  tsymptoms  and  the  supervention  of  a  geneml 
peri  ton  it  i.s,  as  well  as  the  presence  of  characteristic  symptoms,  that 
will  permit  of  successful  surgical  interference.  Altliou]fc|;h  a  strict 
anatomical  diagnosis  is  not  always  possilde,  nor  yet  the  ditferentiation 
between  a  commencing  peritoneal  infection  ami  a  mechaniciil  lesion, 
still  the  argument  in  tavor  of  immediate  o|)eration  is  cogent  and  the 
indiciitions  are  clear.  In  an  acute  abdominal  condition  in  winch  these 
questions  alone  remain  to  be  settled,  explomtory  iiieisian  is  jiistilipd, 
and  frequently  demanded,  if  the  case  be  seen  sufficiently  early  to 
warnint  the  nntlertakirig. 

Once  the  indications  for  opening  the  abdomen  are  presented,  no 
delay  should  occur  in  instituting  operative  prtH?edures.  When  the 
vomiting  has  been  persistent,  and  particularly  if  this  has  been  fiecal 
or  fiecal  Old,  the  stomach  should  be  washed  out  preliminarily  to  the  ad- 
ministration of  the  aujesthetic.  In  the  absence  of  an  exact  anatomical 
diagnosis  the  median  incision  will  be  employed.  The  appendix  vermi- 
forrais  and  gall-bladder  in  the  male,  and  in  addition  to  these  the 
adnexa  in  the  female,  as  well  as  the  possibility  of  typhoid  and 
duodenal  perforations,  should  all  be  considered  in  prosecuting  the 
search  in  non-traumatic  ciises. 

Finally,  the  surgical  treatment  of  the  peritonitis  itself  is  to  be  con- 
sidered. This  consists  of  ridding  the  pritoneal  cavity  of  as  much  of 
the  septic  material  present  as  iKJssible,  and  of  taking  measures  to  care 
properly  for  that  which  may  be  unavoidably  left  l>ehind  or  Bubse- 
quently  developed.  The  first  indication  is  fulfilled  by  flushing  the 
peritoneal  cavity  with  large  quantities  of  normal  saline  solution  of 
a  tempemture  of  110*^  F.  This  is  to  be  poured  from  a  large  pitcher, 
gallon  after  gallon  being  used,  and  eventration,  with  profjcr  precau- 
tions against  injuring  the  intestines  which  are  outside  the  peritoneal 
cavitv,  practised,  if  necessary,  to  aid  in  the  cleansing  process.  The 
normal  saline  solution,  under  these  circumstances,  aside  from  its 
cleansing  effect,  forms  a  ready  means  of  infusing  fluid  into  the  general 
circulation,  and,  as  shown  by  IssaefT's  experiments,  by  inciting  a  rapid 
and  profuse  peritoneal  lencoeytosis,  confers  peritoneal  immunity  for 
a  certain  length  of  time. 

Following  thorough  cleansing  the  intestines  are  retomed  to  the 
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peritoneal  cavity  and  drainage  provided  for.  The  pelvic  cavity  shoul< 
be  drained  in  addition  to  whatever  drains  the  exigencies  of  the  cas 
demand  elsewhere.  Following  the  closure  of  the  abdominal  woun< 
the  patient  i.s  to  Ihj  placed  in  the  elevated  hcad-and-trunk  positioi 
by  raising  the  head  of  the  Ix^dstead  from  twelve  to  eighteen  inche 
from  the  horizontal,  slipping  down  in  the  bed  being  provided  agains 

j  by  a  properly  secured   pillow  support  beneath  the  flexed  thighs  anc 

against  the  buttocks.     The  object  of  this  posture  is  to  facilitate  drain 

I  age  into  the  pelvis,  in  which  locality,  as  previously  stated  in  the  open- 

ing pages  of  this  article,  septic  fluids  do  comparatively  little  harm 

'  Further  than  this,  the  elevated  head-and-trunk  posture  lessens  nauses 

I  and  vomiting  and  favors  normal  j)eristalsis. 

J  My  experience  with  this  postural  feature  of  the  treatment  of  diflfuse 

i  septic  peritonitis  since  I  first  introduced  it  to  the  notice  of  the  profes- 

sion has  been  such  that  I  can  unqualifiedly  recommend  it,  not  only  as 

I'  a  prophylactic  and  curative  measure  following  abdominal  section,  but 

f  also  as  a  valuable  resource  in  the  non-operative  treatment  of  peritonitis.* 

'  The  general  measures  of  treatment  applicable  to  tubercular  lesions 

elsewhere  should  be  taken  advantage  of  in  tubercular  peritonitis.  A 
nutritious  diet,  tonics,  and  change  of  air  constitute  the  palliative  treat- 

I  ment.    Aspiration  of  the  ascitic  fluid  should  give  place  to  free  incision 

and  drainage,  preferably  by  gauze  and  wicking,  which  is  dispensed 

I  with  in  a  few  days.     In  the  simple  ascitic  form  this  should  be  done 

early.  When  the  disease  exists  in  an  acute  miliary  form  oj>erative 
interference  is  ina(lvisal)le.  Tliere  is  no  advantage  to  be  gained  by 
flushing  the  peritoneal  cavity  with  water  or  chemical  solutions.  In 
this  form  (the  ascitic)  relapses  occur  in  about  10  per  cent,  of  the  eases 
operated  upon.  In  the  non-ascitic  form  exploratory  incision  may 
reveal  locjilized  collections  the  evacuation  of  which  may  hasten  the 
cure.  In  cases  in  which  numerous  pus-collections  are  present  no  per- 
manent imj)rovement  is  likely  to  follow  the  breaking  down  of  these, 
since  probably  many  are  not  within  reach,  and  great  danger  is  invited 
by  the  manipulations  necessary  to  effect  this.  Isolated  instances  of 
improvement  following  removal  of  local  and  defined  tubercular  mesen- 
teric and  retro-peritoneal  lymph-glands  are  reported  (Richardson). 
Intestinal  obstruction  dependent  upon  tubercular  infiltration  of  the 
bowel-wall  should  receive  the  same  treatment  as  that  due  to  cancer. 
The  mortality  following  incision  in  the  ascitic  form  of  the  disease  is 
trifling.     The  rationale  of  the  method  of  cure  is  not  known. 

In  tyi)hoid   perforation   with  general  extravasation    surgical   aid 

should  be  invoked  early.     Perforations  from  one  coil  of  intestine  to 

another,  and  even  slight  extravasations,  probably  pass  unrecognized 

frequently.     With  abundant  and  rapid  fiecal  extravasation,  in  the 

1  Medical  Record,  New  York,  April  14,  1900,  p.  617. 
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absence  of  early   ami  etficioiit  oiMTative  intrderrrKv,  de;itli  m'tnirs 
iinexceptiuiially. 

Three  fact.*^  should  he  borne  in  mind  in  eorineetion  with  the  oj>e- 
nitive  treattuunt  of  peritoniti.s  iK-eurring  in  the  eourse  f>f  typhoid  fever  : 
L  The  peritonitis  may  he  doe  to  eiiuses  other  than  typhoid  |M?rfMratinn, 
Biich  as  acute  intestinal  obst  ruction,  softened  intarets  of  the  spleen^ 
a4iftened  glands,  ai)seesses  of  t!ie  hladder-wall,  abscesses  of  j^^ll-blad- 
der,  ovarian  or  hepatic  origin,  ruptnr*?  of  the  spleen,  and  to  exten- 
sion of   inflamnintions    from  the   aduexa    and    endometrium  |Fitz). 

2.  More  than  one  perforatiriTi  may  l^>e  present  in  typlmid  uleeratioo. 

3,  Indubitable  evidences  of  penionitis  may  be  found  with  no  discover- 
able local  lesion  present  to  account  for  the  intlammatioa. 


APPENDICITIS.     VA  ^ 

Inflammation  of  the  vermiftirm  appendix,  nntil  rc^eently  clini- 
cally associated  with  typhlitis,  perityphlitis,  and  jmratyphlitic  abscesi?, 
ig  now  knnwn  to  be  a  distinct  affection.  Tlie  lar^e  majority  of  cases 
formerly  placed  to  the  e  red  it  of  the  above-nanierl  aflV'otions  are  now 
believed  to  have  been  instances  of  ap[x*ndieular  lesions. 

At  least  half  of  the  eases  of  appendicitis  occur  In  persons  onder 
twenty-Uve  years  of  age  ;  80  per  cent,  occur  in  males,  as  against  20 
per  cent,  in  females.  Its  occiyrrence  as  the  result  of  tmumatism  is 
rare,  if  we  except  the  presence  of  fspcal  matter  which  may  enter  the 
appendix  in  a  semi-fluid  state,  afterwanl  hecomini^  hard^'ued  and  |iro- 
ducing  minute  excoriations  and  abrasious,  thus  leadiiiij  to  infection 
of  its  walls.  The  snpjiosed  seeds  of  certain  fruits  which  have  been 
found  in  the  appendix  were  probably,  in  the  lar^e  majority  of  cases, 
mass<?s  of  faecal  matter  which  had  l)ecome  moulded  into  shapt^s  re- 
sembling ]emon*seeds»  cherry-pits,  etc.,  in  the  lumen  of  the  orgjui. 

Occasionally,  however,  this  same  fan-al  matter  has  incur porated  in 
it  strawbc^iTy  or  nispberry  seeds  which  give  a  roughened  exterior  to 
tlic  mass  when  drying,  and  in  this  manner  the  latter  may  assume  the 
role  of  a  forciign  ImkIv.  In  addition  to  this  a  gennine  enterohth,  made 
np  of  calcareous  matter  and  having  its  origin  in  the  intestine  or  in  the 
appendix  itself  may  Ik*  found  in  the  cavity  of  the  oi^n  and  be  viewed 
as  bearing  an  etiological  relatiim  tr»  the  dist^ise  as  occurring  in  the 
individual  case. 

In  the  same  iiitegorv"  may  be  inckided  eases  in  which  a  gall-stone 
lias  passed  siifely  tlirough  the  ductus  communis  chideiltK'husand  ahmg 
almost  the  entire  length  of  the  intestinal  mnal,  only  to  be  finally 
iirreste<l  at  the  ap|K'n*liculo-cieeal  orifice,  and  perhaps  find  its  way  into 
the  initial  portion  of  the  appendix,  owing  to  a  more  or  less  funnel- 
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Bhapcd  form  of  the  organ  the  result  of  a  persistence  of  the  fbetal  type 
of  the  latter. 

In  seeking  for  a  plausible  reason  for  the  ease  with  which  inflam- 
matory conditions  may  be  sot  up  in  the  api>endix  vermiformis,  due 
consideration  is  to  Ikj  given  to  the  fact  that  this  organ  Ix^Iongs  to  the 
class  of  vestigial  organs,  or  those  whose  function  has  passed  awav, 
and  the  vitiility  of  which  have  become  thereby  greatly  lesseneil  in 
the  course  of  those  changes  in  structure  which  precede  their  final 
disappearance.  Bearing  this  fact  in  mind  it  is  not  difficult  to  com- 
prehend how  a  foreign  body,  or  even  dried  fu>cal  matter,  may  easily 
produce  slight  abnisions  of  the  surface  of  the  mucous  membrane  lin- 
ing the  organ  and  thus  initiate  the  series  of  nutritive  changes  which 
may  give  rise  to  infection  from  within  the  tube,  followed  by  either 
gangrene  and  jxTforation,  or  suppuration  within  peritoneal  adhesions, 
and  appendicular  abscess. 

In  the  majority  of  cases,  therefore,  no  foreign  body  is  found,  if 
*  this  term  be  limited  to  those  bodies  which  are  foreign  in  the  strictest 
meaning  of  the  term.  The  ulcerative  process  which  precedes  the  final 
escape  of  the  contents  of  the  appendix  in  cases  of  perforative  appendi- 
citis is  due  either  to  direct  pressure  from  desiccated  fa?cal  matter,  this 
being  increased  by  the  expulsive  efforts  on  the  part  of  the  organ  to 
rid  itself  of  the  irritating  material,  or  to  localized  necrotic  processes 
following  circulatory  disturbances  in  the  course  of  an  accompanying 
meso-appendicitis  (Van  Cott). 

The  infecting  micro-organism  most  fro({iiontly  found  is  the  baeiilu^ 
coli  commnni^i.  This  micro-organism  exists  constantly  in  the  lumen 
of  the  appendix  and  also  in  the  exudate  in  the  peritonitis  accompany- 
ing inflammation  of  that  organ.  Other  bacteria,  such  as  the  bacilin.'^ 
pyogenes  /(vfidui^,  the  (Uplococcus  lanecolatus,  and  the  common  cocci 
of  suppuration,  are  occasionally  found. 

Symptoms  and  Course  of  Appendicitis. 

In  the  great  majority  of  cases  an  attiick  of  a])])endicitis  is  charac- 
terized at  its  onset  by  the  occurrence  of  acute  abdominal  pain,  such 
as  is  usually  experienced  in  an  attack  of  ordinary  intestinal  colic. 
The  similarity  of  the  onset  of  the  latter  alfcctiun  and  appendicitis 
should  always  place  the  practitioner  on  his  guard,  and  the  occurrence 
of  sharp  colicky  pains  serve  to  direct  his  attention  to  the  vermiform 
appendix.  The  additional  fact  that  the  pain  is  first  referred,  in  a 
large  proportion  of  cases,  to  the  epigastric  or  peri-iinibilical  region, 
and  further,  the  occurrence  of  vomiting  early  in  the  case  and  the 
frequent  absence  of  fever  at  this  stage,  serve  in  even  greater  degr€>e 
to  mislead  the  medical  attendant. 

With  the  advance  of  the  disease  pain  is  referred  to  the  right  iliac 
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region,  and  ti^nclernc^s  is  found  to  exi^t  at  this  poiot.  This  tender- 
ness is  quite  locjilized  at  fir^t,  and  h  found  nitist  freqneotly  best 
marked  upon  tlic  out*^  edj^e  of  the  reetii.s  muscle,  and  ^li^^htly  above 
the  level  of  the  transvern-  line  extendiug^  from  tlie  anterinr  superior 
spinous  jiroeess  of  one  to  that  of  the  opposit^e  nide.  It  may,  hc»wever, 
be  found  below  this  line  and  nearer  to  Poujmrt^s  lij^ment.  In  cases 
of  eong-euital  abnormality  of  lo<^iition  of  the  c«K'um  the  point  of 
maximum  tenderness  will  be  elsewhere.  Marked  tenderness  in  the 
loin  may  be  fonud  in  eases  in  whieh  the  retro-peritonea!  connective 
tissue  is  involved. 

The  vomiting  is  not  frequently  j>ersi stent  during  the  initial  stage 
of  the  disease,  and  usually  ceases  M'ith  the  evaeuatiou  4if  the  stomach 
contents,  unless  the  m'ourrene^  of  septic  genenil  [K'ritonits  causes  its 
return.     Nausea  alone,  in  some  instances,  is  complaiuetl  of. 

Rigidity  of  the  right  rectus  muscle  is  a  marked  feature  in  the 
majority  of  causes.  This  muscular  rigidity  l>ecomes  general  in  cases 
of  extensive  septic  peritonitis.  The  right  side  of  the  alidomen  may 
have  a  bulging  appe^irance  due  to  distention  of  coils  of  intestine  in 
the  immediate  neighborhood  of  the  inflamed  appendix. 

The  temperature  and  pulse  vaiy  in  different  ceases,  although  they 
do  not  by  any  means  bear  a  constant  relation  to  the  gravity  of  the 
attack.  There  may  be  an  almost  normal  temperature  and  pulse-rate, 
and  yet  ulceration,  perforation,  and  septic  peritonitis  impending. 

Fever  may  be  present  at  the  very  commencement,  or  its  ap])ear- 
ance  may  be  delayed  until  the  second  or  even  the  third  day.  Tiie 
mass  of  adhesions  constituting  the  lesion  may  become  the  site  of  a 
suppurative  process  from  perforation  of  the  appendix  into  the  adhe- 
sions, or  infection  of  these  may  ©ceur  from  bacterial  migration.  This 
constitutes  the  so-called  appendicular  abscess.  Sero-purulent  collec- 
tions may  occur  in  addition,  beyond  the  immediate  area  of  the  ap- 
pc^ndix,  and  even  at  remote  points,  from  infection  through  the  lymph- 
channels. 

In  addition  to  the  clinical  picture  presented  by  typical  cases,  there 
may  occur  eases  of  a  subacute  chanicten  The  practitioner  should  be 
on  the  watch  for  the  sudden  onset  of  violent  symptoms  in  this  cIoj^. 
Cases  apparently  of  a  mild  type,  and  supposed  to  be  only  of  the  so- 
called  *'  eatjirrhal "  character,  may  terminate  suddenly  and  fatally 
from  perforative  peritonitis  ;  on  the  other  hand,  cases  with  alarming 
symptoms  may  ^o  on  to  a  favorable  termination. 

With  api>arent  recover}'  without  removal  of  the  apj>endix  the 
patient  may  suffer  from  relapses  during  the  persistence  of  what  is 
really  a  chronic  relapsing  form  of  the  dis**ase.  Or,  comphte  recoverv^ 
may  take  place,  but  the  patient  l>e  subjected  to  recurrences  of  the 
affection. 
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Diagnosis. — The  cardinal  symptoms  of  sudden  onsets  acute  abdoi 
inal  pain  referred  to  the  general  region  of  the  abdomen  rather  th 
to  the  site  of  the  vermiform  appendix,  at  which  place  it  may  appe 
later  on,  vomiting,  tenderness  in  the  right  iliac  fossa,  and  comparati 
rigidity  of  the  lower  portion  of  the  right  rectus  muscle  are  the  di 
tinguishing  features  of  typical  cases.  The  disease  must  be  careful 
differentiated  from  nephritic  colic,  cholecystitis,  inflammatory  diseas 
of  the  adnexa  in  the  female,  and  some  of  the  forms  of  intestin; 
obstruction.  There  is  greater  danger  of  overlooking  appendicitis  tha 
of  diagnosing  one  of  these  as  api)endicitis.  Stercoral  typhlitis  is 
rare  affection  compared  with  appendicitis,  and,  besides,  it  lacks  tli 
features  of  acute  attack  without  prweding  symptoms.  In  pan 
typhlitic  abscess  operative  measures  will  be  required,  and  it  may  h 
impossible  to  make  a  diagnosis  beforehand.  In  perforative  typhlitii 
either  from  ulceration  or  foreign  body,  operative  interference  will  h 
just  as  urgently  demanded  as  in  appendicitis. 

Treatment. 

While  the  medical  attendant  is  generally  first  summoned  to 
patient  suffering  from  appendicitis,  the  case  should  be  viewed  as  on 
most  likely  to  becH>nie  surgical  in  character  at  short  notice.  Henc 
the  responsibility  of  the  treatment  should  be  shared  both  by  th 
physician  and  the  surgeon.  If  the  symptoms  denote  a  mild  typ 
of  the  disease  the  careful  use  of  siilines  may  be  permitted  in  th 
very  eomnieneement.  The  use  of  opium  is  to  be  avoided  if  pos 
sible  prior  to  making  the  diagnosis,  and  even  tliereafter  as  much  a 
possible,  for  the  reason  that  the  course  of  the  disease  may  be  thereb; 
masked,  the  patient  seemingly  improving  under  its  use  while  symp 
toms  of  the  gravest  character  are  sim])ly  prevented  from  announ 
cing,  by  their  presence,  the  real  condition.  The  patient  may  pre 
sent  a  general  a])pearance  of  well-being  during  which  a  sudden  in 
crease  of  pain,  followed  by  distention  of  the  abdomen,  accompanie< 
or  followed  by  a  rapid  pulse  and  some  rise  of  tenii)erature,  announc 
the  occurrence  of  septic  peritonitis.  It  should  also  be  borne  in  inin< 
that  an  exceptionally  virulent  infection  may  ])rodiice  septic  peritoniti 
with  neither  primary  perforation  of  the  appendix  into  the  peritonea 
cavity  nor  rupture  of  an  abscess-cavity.  Under  these  circumstance 
delay  in  operative  interference  will  result  in  disaster,  and  even  opera 
tion  may  fail  to  save  the  patient. 

The  indications  for  operative  interference  during  an  attack  oi 
appendicitis,  save  under  the  exceptional  circumstances  to  be  dwel 
upon  later  on  may  be  summed  up  as  follows:  As  soon  as  a  positiv 
diagnosis  of  progressive  appendicitis  is  assured,  the  abdomen  shouh 
be  opened  and  the  appendix  removed.      If  opium  has  been  inju 
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dicioiLsly  adiniiiistered  and  doubt  thereby  ea^t  upon  the  |jn»grea«ive 
charack*r  of  the  case  in  hand,  it  is  better  to  err  uj>(>n  the  side  of 
safety  and  remove  the  nppendix.  The  conditions  prc^s<'nt  are  usually 
beyond  t)te  reaivh  of  remedial  renieilie^  or  tlie  jwwer  of  nature  to 
eontrol.  On  the  other  hand,  with  moderately  skilful  giirjE^ieal  aid  at 
hand  and  strict  attention  to  aseptic  fletails,  both  preliminary  to  and 
in  the  course  of  the  openitioii,  the  latter  entails  less  risk  to  life  than 
that  whicli  is  involved  in  even  a  mild  attack  of  apjwndieiti^!  whieh 
remains  stationary  at  tlio  end  of  twenty-four  hours,  with  all  the  pos- 
sibilities of  lymjvhani^itisj  infwtion  of  the  peritoncid  cavity,  ret;iined 
miico-pus  within  the  tube  and  rupture  of  the  latter  into  an  nnpn> 
teetefl  jvritoneal  nivity,  or  ideeration  and  perforation  either  frnm  the 
presence  of  so-ealhxl  coproliths  or  inspissattnl  fieeal  matter  im|>rist>ned 
within  the  cavity  of  the  appendix,  or  from  gangrenous  conditions 
ahuie. 

While  it  is  true  that  to  operate  too  early  may  he  to  operate  UDueces- 
sarilVj  it  is  e(|ually  true  that  this  is  preferable  to  operating  too  late  and 
hence  utisuccessfidly.  Tlic  fact  timt  ojM3rative  pnx^edures  are  gen- 
erally quite  safely  jK*rforme(l  where  a  distinctly  outlined  tumor  is 
]>resent,  providing  the  wall  of  the  encapsulated  abscess  is  not  dis- 
turbed in  the  manipulation,  has  led  some  authorities  to  adopt  this 
period  of  the  disease  as  the  stage  of  election.  Under  these  circum- 
stances, however,  the  surgeon  will  not  be  able  to  jwrforni  a  complete 
operation,  but  must  content  himself  with  simply  opening  and  empty- 
ing an  abscess-cavity,  the  appendix  itself  l>eing  jx^rmitted  to  remain  to 
give  rise  to  subsequent  attacks,  one  of  which  may  prove  fatal  before 
the  formation  of  an  absceas.  On  the  other  hand,  it  is  advocated  tu 
operate  as  soon  as  the  diagnosis  of  api^ndicitis  has  been  made,  what- 
ever it^  grade  of  severity.  Between  these  extreme  views  held  by 
those  who  favor  ojx»rative  measures  a  ndddle  course*  is  usually  avatlahle. 
A  case  demanding  opcrutiun  within  twenty-four  liours  from  the  liegin- 
ning  of  the  attack  is  exceptional.  On  the  other  hand,  a  case*  whicli 
is  not  well  tin  the  road  to  recovery  at  the  end  of  the  first  day  of  the 
dis«5ase  may  \w  deemed  progressive  in  character  and  shouhl  l>e  made 
the  snhjtvt  of  operative  interference.  This,  however,  must  not  t>e 
regarded  as  a  hanl  and  fast  rule*  and  the  surgeon  f-hould  not  limit 
himself  to  the  periml  mentioned.  Cases  occasionally  rn'cur  wliii'h 
present  unusually  severe  symptoms  within  twenty-four  hours,  such 
as  persistent  high  temperature  and  a  suecessitm  of  rigors,  ennjoined 
with  exquisite  tenderness  in  the  right  iliac  fossa  and  the  eharueteristic 
facial  expression  of  a  grave  intra-iM'ritoneal  condition.  Here  the  sui^ 
gt^ui  should  not  hesitate  to  give  the  patient  the  benefit  of  an  early  and 
radical  oix?nition.* 

*  The  U/Cl  should  oot  be  lost  night  of  Uiat  the  cauoet  which  lead  to  ilie  deTeiop- 
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as  his  thirst  demands  or  his  stomach  will  bear.  This  is  to  be  sup- 
plemented by  enemata  of  normal  saline  solution  administered  at  regu- 
lar intervals.  The  elevated  head-and-trunk  posture  favors  normal 
peristalsis,  and  serves  both  as  a  prophylactic  and  curative  measure 
when  peritonitis  is  to  be  feared  (see  page  206). 

Vomiting  may  take  place  to  an  extent  requiring  the  use  of  special 
remedies  for  its  relief.  If  this  occurs  soon  after  the  operation  lavage 
should  be  practised  with  the  view  of  getting  rid  of  the  mucus  charged 
with  ether  which  has  passed  into  the  stomach  during  the  operation. 
Later  on,  the  symptom  is  to  be  treated  with  ^grain  doses  of  muriate 
of  cocaine  every  one  or  two  hours,  counter-irritation  to  the  epigas- 
trium (thermo-cautery),  or  an  occasional  teas|)oonful  of  plain  hot 
strong  coffee. 

Abdominal  distention  is  always  a  symptom  which  arouses  anxiety. 
When  this  is  accompanied  with  epigastric  distress  it  may  be  relieved 
by  lavage.  Large  quantities  of  gas  will  sometimes  be  thus  expelled. 
The  rectal  tube  should  be  passed  frequently,  and  this  supplemented 
by  an  enema  containing  milk  of  asafcetida  or  turpentine.  The  addi- 
tion of  glycerin  and  sulphate  of  magnesium  will  sometimes  bring 
away  some  faecal  matter  as  well  as  gas  and  give  marked  relief.  Where 
great  abdominal  distreas  accompanies  the  distention  the  practitioner 
should  be  on  his  guard  against  paresis  or  paralysis  of  peristalsis. 
Under  these  circumstances  the  use  of  opium  should  be  carefully 
avoided,  and  reliance  placed  upon  attempts  to  relieve  the  cause  of 
the  distress,  /.  c,  the  presence  of  gas  in  the  intestines,  by  enemata. 
The  favorite  enema  used  in  my  hospital  service  consists  of  sulphate 
of  magnesium,  half  an  ounce  ;  glycerin,  one  ounce  ;  turpentine,  one 
drachm ;  dried  and  powdered  ox-gall,  one  drachm  ;  hot  water,  a  suf- 
ficient quantity  to  make  six  ounces. 

If  the  intestinal  canal  is  found  to  be  responsive  to  its  normal 
nerve  influence,  as  evinced  by  the  passage  of  gas  per  rectum,  the 
bowels  should  be  moved  after  the  lapse  of  forty-eight  hours  fol- 
lowing the  operation.  A  tenth  of  a  grain  of  calomel  should  be  given 
every  half-hour  until  ten  doses  have  been  taken,  and  this  followed  by 
a  half-ounce  dose  of  sulphate  of  magnesium.  If  this  is  not  efficient 
at  the  end  of  four  hours,  drachm  doses  of  sulphate  of  magnesium 
should  be  administered  every  half-hour,  supplemented  by  enemata, 
until  the  desired  result  is  obtained. 

When*  there  is  some  anxiety  concerning  the  state  of  the  bowels,  or 
reason  to  fear  the  occurrence  of  intestinal  paresis  or  paralysis  of  peri- 
stalsis, attempts  to  move  the  bowels  by  means  of  the  enemata  alluded 
to  should  be  made  at  the  end  of  twenty-four  hours.  With  the  free 
expulsion  of  gas  per  rcdum  anxiety  concerning  the  final  outcome  of 
the  case  is  greatly  lessened,  and  with  a  free  movement  of  the  bowels 
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the  patient  is  js^onerally  safe  from  immtHliately  tlireatenin^  intra- 
al>dominal  eoniplicatiou.*.  Attempts  to  nourish  the  patient  may  be 
made  as  soon  as  the  effects  of  the  ane&sthetio  have  passed  off. 

The  firj^t  nouri^Iiiiient  given  shouhl  be  milk  ^Iibittnl  with  e*jnal 
parts  of  water.  This  is  to  be  given  in  teai^poonfnl  doses  every  quarter 
of  an  hour  until  four  or  five  dose*  have  been  tfiken.  If  no  gastric 
symptoms  appear,  tlie  water  is  oTriitt<Hl,  the  time  leujirthene*]  to  every 
half-liuur,  and  the  quantity  doubled  at  eueh  guceeeding  dose  until  full 
milk  diet  is  readied  (half  a  pint  every  two  hours),  or  as  near  to  this 
amount  as  the  patient  will  take. 

If  the  wound  has  Ix^en  infected  during  the  operation  and  suppum- 
tion  takes  piaee,  this  should  Ix!  treatetl  upon  genenil  surgical  principles. 
Stit€h-abs(*c.ss  should  l>e  oj>ened  up,  freely  curetted,  and  jiacked  with 
antis4.'ptie  gauze. 

The  sutures  should  be  removed  at  the  end  of  a  week,  and  the 
patient  allosvt^l  to  sit  up  in  from  ten  to  twelve  days  in  uncomplicated 
cases.  In  suppuniting  cases  the  |iw?riod  of  convalescence  will  be 
necessarily  prolonged,  and  weakened  abdominal  walls  and  the  fear 
of  ventral  liernia  compel  the  patient  to  remain  in  the  recumbent 
position  for  three  weeks  longer. 

Gauxe-packing  or  wick-drainage  must  be  left  undisturijed  for  at 
least  four  days,  or  until  the  infected  area  has  be<*n  well  wall<*d  *itf 
beyond  the  drains.  Wieking  may  be  removcH:l  stmnd  by  strand,  thus 
permitting  the  cavity  which  it  occupies  to  gradually  (?ollaj>se. 

The  surgeon  will  sometimes  be  compel le<l  to  content  himself  with 
simply  evacuating  a  pus-cavity  or  an  encysted  i  ntra- peri  ton  L*al  ser<>- 
purulent  collection.  While  this  will  lie  rarely  ne<?ess;iry  in  the  prac- 
tice fif  those  familiar  with  alMlominal  work,  yet  even  with  such  the 
best  interest  of  the  patient  will  frequently  be  served  by  avoiding 
breaking  down  adhesive  barriers.  As  soon  as  the  immediately  threat- 
ening local  septic  (conditions  have  subsided »  the  appendix  may  be 
sought  for  and  removed,  the  eilges  of  the  wound  freshened,  and  an 
attempt  made  to  obtain  primary  union  nf  the  latter.  This  is  to  be 
preferred  to  w^aiting  until  the  wound  has  entirely  healed  by  granu- 
lation, and  reopening  the  abdomen. 

Grave  complications  ibllowing  the  o|>eration  when  performed  early 
in  the  attack,  or  in  the  intervals  between  tlie  attacks,  are  compara- 
tively rare.  On  the  other  hand,  these  are  always  to  \ye  apprelieuded 
when  operative  interference  is  instituted  late  in  the  disease,  and  will 
always  tax  the  resources  of  both  the  medical  and  surgical  therapeutist 
to  the  utmost.  Either  pre-operative  j)eritonitis  which  the  removal  of 
the  source  of  the  infection  fails  to  influenoe  favorably,  or  imst-i>{>era- 
tive  peritonitis  resulting  from  failure,  nnavoidalfle  nr  otherwise,  to 
prevent  spread  of  intectiim  frutn  the  immediate  neighlH>r)t<M>d  nf  fin* 
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ap|K'ndix  in  advanced  castas  of  the  disease,  constitutes  the  source 
greatest  aiixii^t y :  our  resourcH^s  for  combating  this  complication 
unfortunately  liniited,  and  only  too  frequently  inefficient. 

U|M)n  till*  a|)|H'a ranee  of  the  first  symptoms  of  this  eomplicat 
prompt  measures  should  he  taken  to  pn)eure  free  C!ithan«isy  for 
purpose  of  seeurin*:  drainage  of  the  peritoneal  cavity.  The  use 
salines  follo\vin;r  the  exhibition  of  j^^-grain  doses  of  calomel  repea 
every  quarter  of  an  hour  until  a  gi*ain  has  been  taken,  seems  to  b 
fulfil  the  indications.  'i'h<»s(»  may  Im'  supplemented  by  frequent  cnems 
containing  glyecriii,  turjK'ntiiie,  and  ox-gsdl.  Counter-irritation  of  t 
surfa(;e  of  the  abdomen  has  enjoyed  H>iisiderable  repute  in  times  pa 
and  this  has  been  most  frrqucntly  etfeeteil  by  the  use  of  turpeuti 
stupes.  All  the  benefits  of  this  treatment  ean  be  obtained  in  a  mc 
eflfieient  and  ehninly  manner  by  the  use  t»f  the  button-sliape<l  attac 
nient  of  the  thermo-eaut<*ry  heated  to  a  white  heat  and  barely  broug 
in  (!ontaet  with  the  surface  in  a  great  numlK»r  of  places. 

The  beneficial  influences  of  surface  applications  of  guaiacol  for  t 
relief  of  decp-s<'atcd  inllamniations  sugirests  its  use  in  i>eritonit 
Care  should  Ik*  exennseil  in  its  use  in  the  ease  of  old  persons  ai 
young  children,  on  account  of  the  atrophied  skin  of  the  former  ai 
the  delicate  skin  of  the  latter.  It  shouM  be  diluted  with  either  ale 
hoi  or  oil  of  sweet  almonds  in  the  proporti(m  of  1  to  15  or  20,  ar 
]K'neill(Ml  over  small  areas  at  a  time  and  covered  with  a  cotton  poulti< 
(cotton  bjittiiiir  covered  with  oil-silk). 

The  ice-coil  has  gone  somewhat  out  of  fashion.  The  fact  thi 
it  has  been  deeiiied  scarcely  ])()>sible  to  reach  and  modify  the  ii 
ilammatorv  condition  rhrongh  the  thick  alMK»niinal  walls,  togeth< 
with  symptoms  of  hladder-intlammation  which  it  has  been  accuse 
of  producing,  have  contributed  largely  to  this.  I  continue  to  emphj 
it,  however,  for  the  reason  that  it  assists  in  lowering  the  genen 
tcmj)erature  and  gives  a  sense  of  relief  and  <'omfort  to  the  patiem 
further,  I  have  i)nt  rarely  seen  bladder-irritation  result  from  ii 
emj)loyment. 

Intestinal  oi)struetion  from  the  formation  of  the  vicious  adhesior 
is  a  eomj)lication  to  be  dreaded  both  as  an  immediate  and  a  remol 
complication  in  cases  openited  upon  late  in  the  disease.  The  neeessit 
for  the  introduction  of  drains  of  any  kind  renders  this  eomplicatio 
more  likely  to  occur,  as  well  as  the  (»xisten<»e  of  inflammatory  proeessc 
which  have  extended  from  the  appendix  to  the  regit)n  about  the  ile( 
cfec;d  valve.  It  is  highly  imjmrtant  to  differentiate  in  the  first  fe^ 
(lavs  between  this  mechanical  obstruction  and  that  due  to  septic  jwr 
tonitis  an<l  intestinal  j>aralysis,  for  the  reason  that  in  the  forme 
immediate*  reopening  of  the  alxlomen  and  relief  of  the  angulated  c 
constricted  intestines  is  indiciiie<l,  while  in  the  latter  no  benefit  is  t 
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be  derived  from  operative  interference.  Id  tlie  case  of  niecbanical 
obstruction  the  sounds  produced  by  the  nioveiuentti  of  volumes  of  gas 
from  one  part  of  tlie  intestinal  canal  above  the  obstruction  to  another 
(Min  he  made  out  with  the  stethoscojie,  while  in  that  due  to  intestinal 
pu^alyi^is  tliese  sonudsare  aljsent.  Obstruction  occurring  later  on  will 
be  easier  of  difiV-rcntiadon.  This  condition  may  ueonr  at  any  time 
folhiwiug  the  operation,  and  is  sometimes  present  as  a  comjtlicatif^n 
Iwfore  o|jeration.     (See  article  on  Intestinal  Obstruction.) 

Ventral  hernia  is  also  a  seijuel  which  occurs  more  frrquently  in 
eases  the  snlijeet  of  late  operation.  The  presence  of  suppunition  pre- 
vents tlrat  solid  closure  of  the  abdominal  wall  which  is  obtained  when 
union  takes  place  by  primary  intention.  The  muscndar  and  fascial  edges 
are  s4jpanited  by  the  presence  of  cicatrical  tissue,  and  this  eventually 
undergoes  degenerative  changes  which  lead,  in  some  cases,  to  its  almost 
total  disappearance^that  portion  which  unites  the  skin  alone,  in  old 
cases,  constituting  tlir  Si4e  coveriug  of  the  abdominal  contents ;  this 
in  time  becomes  attenuated,  and  the  movements  of  the  intestinal  coils 
can  be  seen  tlirough  the  thin  structure.  While  the  use  of  support  to 
the  abdominal  surface  genenilly  may  give  a  sense  of  relief  to  the 
patient,  this  cannot  be  of  jjermanent  benefit,  and  the  wearing  of  a 
pad  over  the  cicatricial  tissue  may  do  jMisitive  harm  by  its  pressure, 
thus  hastening  the  atrophic  changes  which  finally  occur  in  many 
cases.  In  pronounced  or  extreme  instances  of  this  troublesome  serjnel 
the  plan  of  election  is  to  dissect  out  all  the  cicatricial  tissue  still  re- 
maining and  bring  the  muscular  and  fascial  margins  t^jgcther  anew. 

Weakeuiug  of  the  ab<lominal  wall  at  the  site  of  the  operation  is 
a  not  uncommon  result  of  late  operations  in  which  it  becomes  neces- 
sary to  make  an  extensive  dissection,  prolonging  the  incision  to  the 
extent  of  injuring  the  nerve-supply  f»f  the  parts  in  the  immediate 
vicinity  of  the  field  of  operation.  Here,  although  the  successive 
layers  may  be  firmly  united  as  to  their  t*dges,  yet  there  will  be  a  gen- 
eral bulging  upon  the  sitle  oj)en»ted  upon,  as  compared  with  the  other. 
The  fofjtlitinn  is  irremctliable  so  far  as  at  present  known.  An  al>- 
domitKil  supjKjrt  may  In?  of  service,  if  there  is  a  sense  of  dragging. 
Patients,  however,  rarely  complain  of  this  discomfort. 

From  what  hits  l>een  said  of  the  dangers  and  inconveniences 
acecmipanying  or  following  late  o|K*ration  as  compared  with  early 
surgical  interference  much  diflerem^e  of  opinion  has  existed,  but  the 
following  may  be  acoepte<l  as  the  views  upon  this  question  held  by 
those  whose  experience  in  the  disease  tinder  consideration  entitles 
their  opinion  to  respect: 

(1)  Early  operatitm  means  the  avoidance  of  almost  all  risk  in  the 
ojit^ration  itself,  even  in  the  hands  of  tliose  of  average  or  even  slight 
experience  in  op*rrative  work,  provided  the  underlying  principles  of 
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aseptic  operative  technique  are  understood  and  acted  upon.     This  ah 
■  secures  early  convalescence,  the  avoi(hince  of  dangerous  complicatioi 

,  ami  sequels,  and,  in  addition,  immunity  from  subsequent  attacks  o 

I  the  disease. 

I  (2)  Late  o|>eration  exjwses  the  (latient  to  grave  dangers  befon 

!  during,  and  following  the  operative  procedure,  and  demands  that  th 

I  latter  be  undertaken  only  by  one  thoroughly  familiar  with  all  of  th 

most  diflicult  details  of  the  technique  of  alKlominal  surgical   work 
;  The  convalescencx?    is   ])rolonged,  and    the  patient  not  infrequent! 

emerges  from  the  conflict  almost  a  complete  wrei»k,  and  may  requir 
months  for  tinal  restoration  to  health.  The  morUdity  is  correspond 
ingly  high,  and  the  ojH^ration  is  frequently  held  responsible  for  th 
fatal  issue,  when,  as  a  matter  of  fact,  the  conditions  found  to  be  pres 
ent  are  incomj)atible  with  recovery  in  any  event.  The  occurrence  oi 
vicious  adhesions  may  lead  to  intestinal  obstruction  at  any  time  durinj 
the  life-time  of  the  patient.  The  presence  of  ventral  hernia  may  re 
quire  a  subse(|uent  operation  for  its  relief.  In  not  a  few  instance 
the  surgeon  is  compelled  to  leave  the  appendix  behind,  thus  renderin| 
the  patient  liable  to  subsequent  attacks,  the  only  other  choice  bein^ 
that  of  submitting  to  a  secondary  o[)eration. 

While  it  may  be  Siiid  with  truth  that  some  cases  operated  u|X)i 
might  have  recovered  without  operation,  this  consideration  is  mon 
tlian  balanced  by  the  fact  that  no  one  can  ensure  this  to  the  patien 
in  any  given  case,  much  less  promise  him  immunity  against  subsequen 
attacks,  as  well  as  the  fact  that  the  mortality  of  cases  operated  upoi 
early,  or  when  the  infection  is  limited  to  the  organ  itself,  is  not  highei 
than  one-half  of  1  j)er  cent,  in  competent  hands.  When  the  patien 
recovers  w^ithout  operation  the  result  is  attributable  to  the  fact  thai 
the  disease  was  not  beyond  the  power  of  nature  to  control,  and  not  tc 
the  influence  of  remedial  agents,  for  the  reason  that  there  is  no  druj 
known  whose  direct  action  is  such  as  to  eflect  any  favorable  change 
whatever  in  the  inflannnatory  process  in  which  the  organ  is  involved 
Finally,  in  cases  in  which  recovery  ensues  under  purely  niedica 
treatment,  the  patient  tnust  always  dread  a  recurrence  of  the  malady 
The  delay  which  medical  practitioners  frequently  counsel  in  casc»s  of 
appendicitis  is  largely  responsible  for  the  many  valuable  lives  thai 
have  been  lost  from  the  disease  since  its  dangerous  character  luii 
become  known,  as  well  as  from  operative  attempts  institute<l  at  a  late 
stage  of  the  disease,  which  have  proved  ineflectual. 

The  Non-operative  Tkeatment  of  Ai'pkndicitis. — The  non- 
operative  or  so-called  medical  treatment  of  this  disease  \\\\\  be  callec 
for  under  the  following  circumstances  : 

(1)  When  the  conditions  under  which  the  patient  is  placed  an 
tjuch  as  to  prohibit  the  employment  of  skilled  surgical!  aid  at  a  time 
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ill  the  course  of  the  disease  wlien  the  greatest  i?kill  possible  is  ncces- 
sarj'  in  carrying  the  operative  procedure  to  a  successful  issue,  namely, 
when  the  iiifectiim  has  piisscil  beyond  the  limits  of  the  apiKnidix 
itself  and  has  iu  vol  veil  the  i^ur  rounding  parts,  althongh  it  is  at  this 
very  time,  save  in  but  a  few  exceptional  instances,  that  operative 
interference  is  really  rriost   imperatively  demanded. 

So  long  as  tlie  infection  is  eon  fined  to  tlie  organ  tlie  operative  pro- 
cedure to  be  instituteil  is  the  simplest  of  all  those  for  which  abdominal 
sci'tion  is  demand wL  Tlic  route  is  direct,  the  large  intestine  easily 
idcntiliahle,  the  caput  coli  readily  fmmd,  an<l  tlie  vermiform  appendix 
of  the  ciecum  bnmght  into  the  abdominal  wound  with  case  and  ligated 
antl  excisinh  With  strict  limitation  of  the  infectious  prm'css  to  the 
organ  itself,  Avith  no  ulcemtiun  or  perforation  of  the  appendix,  and 
in  the  absence  of  infected  serum  in  the  abdominal  cavity  and  sup- 
puration in  the  adhesions,  if  such  have  been  forme<l,  it  is  still  jKis.silde 
for  the  case  to  go  on  to  recovery  with  no  complicating  secjuehe, 
although  an  exceptionally  large  and  varied  experience  in  tlie  treat- 
ment of  appendicitis  imjiels  me  to  insist  at  every  «ippurttinity  that 
there  is  no  means  of  knowing,  in  a  given  case»  wljether  t*r  not  su(!h 
a  favorable  course  will  be  followed.     In  the  majority  of  cases,  how- 

On  the  other  liami,  there  comes  a  time  in  a  large  nund>er  of  cases 
when  it  becomes  an  extremely  dilticult  task  for  the  most  skilled  sur- 
geoOi  versed  in  all  the  special  technique  of  abdominal  section  neceB- 
sary  to  prevent  infection  of  tlie  peritoneal  cavity  V*oth  from  the 
iufeetious  prixiesses  present  in  the  appendix  and  its  neighborhood, 
as  well  as  from  without,  to  deal  with  the  conditions  present  in  a  man- 
ner at  all  calculated  tti  bring  the  ease  to  a  successful  issue. 

Therefore,  under  the  circumstances  of  a  mild  attack,  and  in  the 
absence  of  threatening  symptoms,  as  well  as  with  a  sevei'e  attack  at 
hand  and  the  actual  presence  of  the  latter,  if  the  patient  be  located 
at  a  jjoint  remote  from  surgical  aid  he  will  be  iikely  to  be  treated 
Don-operatively,  For  this  reason  it  behooves  us  to  carefully  considei 
what  course  the  attending  physician  should  pursue  in  order  to  give 
his  patient  the  best  possible  cliance,  next  to  that  of  operative  inter- 
ferenoe,  for  recovery, 

(2)  There  is  a  class  of  cases  in  which  it  may  be  deenitHj  best  to 
defer  oi>erative  interference  until  a  later  period  of  the  disease^  hold- 
ing the  latter  in  reserve.  These  are  cases  in  which  the  patient's  gen- 
eral ,-itale  will  not  admit  of  interference,  and  in  whieli  the  general 
disturbance  is  out  of  all  proportioD  to  the  loeal  conditions.  High 
fever,  a  i-apid  pulse,  and  great  prostration  may  be  present,  and  yet 
the  local  disease  be  companitively  insignificant.  This  is  jmrtirularly 
apt  to  l)e  the  ciLse  during  pregnancy,  and  the  cari*ful  nm\  experiencM^'d 
clinician  will  l)e  on  his  guard,  knowing  the  unfavorable  prognosis  to 
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lie  apprclii'iuled  with  this  condition  complicating  an  attack  of  appe 
dicitis,  whether  the  latter  be  treated  operatively  or  expectantly. 

(3)  ('as<»rt  occasionally  come  under  the  care  of  the  surgeon  in  whi 
the  conditions  present  are  such  as  to  lead  him  to  believe  that  the  ris 
involved  in  ojK'ratin^  cjui  scarcely  be  exceeded  by  those  taken 
decliniufr  to  o{K»n  the  abdomen  and  treating  the  patient  expectant) 
however  hoiwless  the  outlook  may  appear.  Under  these  circui 
stances  the  patient  is  staggering  along  under  a  burden  which  he 
just  able  to  carry  and  live ;  any  attempt  at  interference  must  nece 
sarily  increase  the  burden  tcnuwrarily,  and  he  dies  before  the  ben 
ficial  effects  of  getting  rid  of  a  portion  of  his  original  burden  can  I 
realized. 

Assuming  the  views  here  expressed  to  be  correct — and  in  tl 
present  state  of  our  ex|KTience  they  can  scarcely  be  denied  at  lea 
earnest  considenition  on  the  part  of  all — there  is  scarcely  room  ft 
doubt  in  the  minds  of  those  who  have  been  brought  much  in  conta< 
with  ai)j)endi(*itis,  that  surgical  measures,  and  these  alone,  are  compc 
tent  to  deal  elfeetivc^ly  with  the  discitse  when  the  latter  is  progressiv 
in  character.  In  mild  (xises  of  catarrhal  or  endo-appendicitis  wit 
but  slight  interference  with  the  bl()od-suj)ply  and  in  the  absenpe  o 
virulent  infection,  the  inflammatory  action  may  not  extend  beyoiv 
sim[)le  thickening  of  the  mucosa,  or  at  the  most  involve  but  slightl 
destructive  cliang(\<,  and  hence  these*  cases  should  quickly  clear  u 
under  saline  puriration  and  rest  in  the  recumbent  jwsition.  But  evei 
here  there  is  :i  source  of  danger  not  heretofore  sutKciently  dwelt  upon 
and  wliieh  is  illustrated  in  a  case  coming  under  my  care,  iu'whicli 
with  a  history  of  s(;veral  preceding  indubitable  attiicks  of  appendi 
citis,  1  was  impelled  to  o{)en  the  ahdonien  j)romptly  during  an  excep 
tionally  mild  attack.  The  conditions  present  were  such  as  to  full; 
justify  the  procedure.  The  appendix  was  greatly  distended  with  ; 
muco-purulent  secretion  almost  to  the  point  of  rupture  (empycmi 
of  the  aj)pendix),  and  with  practically  no  adhesions  present.  Upoi 
examination  after  removal  it  was  found  that  communication  wuth  th 
csecum  had  been  entirely  shut  off  by  a  stricture — the  result  of  a  forme 
attack — at  the  aj)pendiculo-cieeal  orifice,  constituting  a  most  dangerou 
condition  of  aflliirs.' 

The  first  point  upon  which  the  practitioner  should  bestow  hi 
attention  upon  i)eing  called  to  a  aise  of  appendicitis  is  the  stiite  oi 
the  bowels.  If  these  are  constipated  an  enema  should  be  given  an< 
this  followed  by  a  dose  of  sulphate  of  magnesium  or  other  salin« 
cathartic,  since  these  drugs  possess  the  property  of  not  only  emptying 
the  intestinid  canal,  but  likewise  of  effecting  drainage  from  the  neigh 
boring  peritoneal  structures  by  endosmotic  action.  To  be  a  safe  pro 
1  Medical  Record,  Nov.  7,  189G. 
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oedure,  however,  this  mui^t  be  instituted  at  tlie  very  commencement 
of  the  pal|mble  symptoms.  Van  Cott  bus  shown  that  neural  and 
vaseiihir  chunj^^es  may  precede  the  onset  of  the  aeiito  symptoms,  and 
my  own  ex|HTienee  teaches  me  that  these  may  lead  to  rapidly  gan- 
grenous condition/  With  thefw*  at  hand  violent  catharsis  may  invite 
early  perfnnuive  peritonitis.  Therefore,  if  prompt  emptying  of  the 
intef^linal  tract  cannot  be  accomplislied,  it  h  better  to  forego  entirely 
this  portion  of  the  treatment  until  opportnnity  has  been  afforded  ibr 
the  formation  of  protective  adhesions,  whicli  may  take  several  days. 
In  any  event  an  enema  to  clear  out  the  lower  bowel  sboultl  always 
preetnie  the  administration  of  the  cathartic.  If  the  ease  is  a  pro- 
gressive one  and  suppuratiotj  in  the  apjKi'udix  or  surrounding  adhe- 
sions takes  jjIucc,  catharsis  sbuukJ  also  be  earefully  ennployeil,  if  at 
all,  for  the  reason  that  if  these  adhesions  arc  rendered  tense  by  the 
accumiibition  witldn  their  boundaries  they  may  be  e^asily  broken  down 
by  force*  1  peristalsis,  and  scjcondary  rupture  into  tlie  |KTitoneal  cavity 
take  place,  with  resulting  general  septic  peritonitis.  After  the  first 
few  days  the  Ixiwels  miiy  be  moved  by  enemata  daily»  all  straining 
efiorts  bei ug  avoidnl. 

The  patient  sfiould  not  bo  permitted  to  rise  from  the  bet!  either  to 
urinate  or  defet^iite.  This  rnle  is  imperative,  and  no  argimicnt  or 
insistence  ou  tlie  part  of  tlie  patient  shouhl  induce  the  practitioner  to 
accept  llic  resjMmsibility  of  movements  on  the  part  of  the  patient 
thnt  may  easily  lead  to  his  destruction  through  the  supervention  of 
geneml  jH'ntonitis  fol lowing  either  primary  [icrforation  <ir  seec»ndary 
rupture.  The  siime  rule  should  apply  to  voliintiiry  muscular  efforts 
in  bed,  such  as  rising  and  turning  over.  Xtme  l>ut  absobitely  ne^x's- 
sary  movements  are  to  be  |>€»rmitted,  and  these  shftuld  be  entirely  of 
a  |iassive  clianicter,  u  t,  with  tlie  assistance  of  another  The  medical 
attendant  sh^mhl  ever  keep  before  liim  the  vision  of  an  ap]K^ndix 
vif^ently  inflamed,  gaiigrennus  in  whole  or  in  part,  and  lying  loose  in 
the  cavity  of  the  peritoneum  waiting  for  some  more  or  less  violent 
effort  on  the  part  (»f  the  iwitient  or  forc4»d  fieristaltic  movement  of  the 
surrounding  intestinal  eoils  t«»  en*pty  iti*  death-dealifig  eon  tents  into 
the  peritoneal  cavity.  Even  when  all  seems  to  be  g»>ing  on  favorably 
the  same  caution  should  still  be  exereisetl,  fnr  the  reason  that,  even 
if  the  inflammatory  condition  of  the  organ  is  subsiding,  an  encysted 
sero-purulent  collection  in  tbe  surrounding  urea,  resulting  from  a  per- 
foration that  has  healed,  or  an  infection  through  the  circulatory  chan- 
nels without  perforation,  will  th)  almost,  if  not  quite,  as  much  ilamage 
as  a  primary  perforation,  if  its  barriers  art*  broken  down  and  its  con- 
tents ]>ermitted  to  invade  the  peritoneal  cavity*     Rest,  therefore,  abso- 

'  A  2>ctt<i«c  m  Appmdicihfi^  br  George  K,  Fuwler,  M.  D.,  2cl  edition,  PhUadelphia, 

leoo. 
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lute  and  (>rolonf^l,  should  be  insisted  upon  in  a  most  positive  and 
unequivocal  manner  by  the  medical  attendant. 

It  is  easier  to  state  the  contraindications  to  the  employment  of 
opium  than  to  lay  down  rules  for  its  use  in  appendicitis.      It  is  a  two- 
edged  swortl  that  cuts  lx)th  ways,  and,  unfortunately,  its  keenest  edge 
is  turned  in  the  direction  of  the  patient's  comfort.     There  is  an  almost 
irresistible  impulse  on  the  part  of  the  practitioner  to  administer  a 
sufficient  amount  of  the  drug  to  allay  the  pain  completely.      If  the 
(question  of  oiwration  has  Ix^en  discusse<l  and  definitely  disposed  of  in 
the  negjitive,  and  the  medical  attendant  is  fully  aware  of  tlie  fallacies  in 
the  prognosis  which  this  drug  gives  rise  to — in  other  words,  if  he  is 
not  misled  by  the?  appai*ent   improvement    in  the   symptoms  which 
follows  its  administration,  and  is  on  his  guaixl  against  indiscretions  on 
the  part  of  the  j)atient  into  which  the  latter  is  led  by  what  to  him 
appears  to  be  an  abatement  of  all  the  uncomfortable  features  of  the 
disease — then,  and  only  then,  is  its  employment  justifiable,  to  a  limited 
extent,  if  other  measures  fail  and  the  patient  is  being  harassed  and 
worn  out  by  pain  and  restlessness.     If  the  operative  procedure  is  still 
under  consideration,  and  the  question  of  its  application  to  the  case  in 
hand  not  yet  settled,  but,  on  the  contrary,  is  made  to  depend  upon 
the  possibilities  of   improvement  or  otherwise  within  the  next  few 
hours,  then,  in  order  to  form  a  fair  estimate  of  the  progressive  or 
non -progressive  character  of  the  attack,  and  in  the  {latient's  own  best 
interests,  it  is  bett(T  not  to  mask  the  natural  symptoms.     With  its 
conij)lete  withdrawal  and  steady  improvement  following  there  can  be 
l)ut    slight    ()pj)()rtunity  for    error,  imrtieularly  if   the    symptom  of 
localized   tenderness   be  carefully  watched  and  estimated  at  its  full 
value.     Under  these  circumstances  the  question  of  operative  inter- 
ference can  be  intelligently  discussed,  if  indeed   it  can  l)e  said  to  l>e 
open  for  discussion  at   all  after  the  first    twenty-four  hours  of  the 
existence  of  the  disease  witli  no  natural  and  material  amelioration  in 
the  symptoms.     On  the  other  hand,  if  opium  or  its  preparations  are 
permitted  to  mask  the  course  of  the  disease  the  practitioner  must  remain 
more  or  less  in  the  dark  as  to  its  actual  possibilities,  and  thus  be  the 
more  readily  deceived  as  to  the  indications  for  surgical  interference, 
and  in  cases  in  which  operation  is  refused,  or  deemed  impracticable 
either  because  of  the  environment  or  other  equally  good  reason,  as  to 
the   actiuil    state  of  affairs  within    the  patient's   abdomen    and    the 
necessity  for  constiint  vigilance  against  the  occurrence  of  a  catas- 
trophe. 

In  crises  in  which  it  is  finally  decided  to  trust  to  nature's  efforts 
to  resist  the  further  invasion  of  the  disease  (for,  after  all,  this  is 
what  treatment  by  drugs  amounts  to  so  far  as  "  cure  "  of  the  appen- 
dical    infiammation  is  eonceni(Hl),  then    it  will  become  necessary  to 
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relieve  the  patient^s  sufferings  primarily,  and  secontkrily  to  secure  that 
rest  of  the  inflsiiiKHl  jmrts  surrounthng  tlie  ori^inul  focal  lesion  so 
absolutely  cssenttal  to  the  formation  and  inaintenanee  of  proper 
adhesions  far  the  protection  of  the  |}eritone4il  exivity  pending  the 
suljsideiice  of  the  nppeinliciti^  itself.  The  treatment,  u ruler  the^^:*  cir- 
cum^^tunees,  becomes  the  treainient  of  a  loealized  infectious  peritonitis 
iu  wliirli  it  h  believed  with  roasomibte  [irobability  that  the  les^iion  is 
of  a  sii|>purative  character  and  must  be  kept  strictly  within  it^  then 
present  limits  j  the  jiRlicious  employment  of  opitmi,  i.  f.  the  smallest 
possii^h*  dose  that  will  keep  the  patient  in  some  approach  to  comfort, 
is  to  be  chosen  and  steadily  adhere<l  to  save  under  cirenm stances  of 
emergency,  and  is  to  l>t*  continued  until  the  necessity  for  it^  employ- 
ment has  pissed  away.  In  iLs  witlidmwal  some  substitute  may  be 
given,  of  whieli  bromide  combinations  serve  the  best  purpose.  Under 
the  watchful  care  of  an  alert  praetitiuner  opium  may,  with  projHT  pre- 
cautions, l)ecome  an  unmixetl  blessing  in  the  treatment  of  a|jj>endiciti3 
in  the  elass  of  eases  in  which  its  employment  is  admissible ;  in  tlie 
ha  nils  of  one  less  vigilant  and  un  mind  fid  of  its  treachery  its  becomes 
a  Lrtjrelei  beckoning  on  the  innewent  victim  to  his  destruction. 

With  the  occurrent^e  of  an  inflammatory  mass  in  the  right  iliac 
region  (and  this  should  be  sought  Ibr  i>cca.sif»nally,  the  gentlest  mani|>- 
ulation  only  being  admissible,  examination  by  pereussicm  being  largely 
.substituted  for  palpation)  the  watchfulness  uf  the  medieal  attendant 
must  be  redoulded.  The  more  acutely  painfid  symptoms  now  subside, 
and,  since  the  adhesions  Iiave  iKH^-onie  well  formed,  there  is  a  double 
indieation  for  the  lessening  of  tlie  tlose,  or  the  withdrawal  of  the  drug 
altogether  s;ive  for  the  pnrjtosii'  of  allaying  tmpatienee  and  restlesi^ncss 
on  the  part  of  the  patient,  or  for  securing  sleep  at  night.  These  may 
perhaps  be  ;ls  well  secured  by  small  doses  eombined  with  one  of  tlie 
bromides,  or  the  latter  may  Ix'  found  sufficient  ahvne. 

Local  apftlications  are  of  but  little  use  iu  arresting  the  ilisease,  yet 
the  ajiplir^atifm  of  a  small  iee-water  eoil,  or  a  rubber  bag  Mlad  with 
ice»  is  a  fa%orite  application  with  many  medieal  men,  and  iiccasionally 
patients  declare  that  it  affords  relief  from  pain.  For  this  reason  alone 
it  should  be  employed,  since  it  thus  cnaldes  the  attendant  io  ctit  down 
&ti]l  further  the  amount  of  opium  employed. 

During  all  this  time  the  nutrition  of  the  patieut  must  be  kept  up 
and  his  general  system  fortiiied  against  the  septic  material  which  is 
Wing  slowly  fed  into  his  ctrculatioa  and  distributed  to  his  tissues,  or 
eliminated  by  the  uatural  outlets.  The  skin  and  kidneys  are  import- 
ant agents  in  the  last-named  particular,  and  should  receive  attention. 
The  foo*l  should  be  such  as  will  leave  the  least  possible  amount  of 
residutim  and  still  be  sufficient  for  the  needs  of  tlie  system,  having 
in  tnirid  the  undesirability  of  administering  cathartics  for  the  forced 
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emptying  of  the  intestinal  canaL  Milk,  white  of  egg  in  water,  and 
farinaceous  gruels  and  meat  broths  are  indicated,  sufficient  variety 
being  furnished  to  make  these  acceptable  to  the  patient.  Digestive 
disturbances  should  be  met  by  a  change  in  the  diet,  if  one  or  two  of 
the  allowed  articles  only  have  been  used,  and  the  administration  of 
remedies  such  as  hydrochloric  acid  and  the  digestive  ferments. 

Febrile  disturbance  is  not  usually  a  grave  feature  of  the  disease, 
and  hence  antipyretics  are  but  seldom  demanded.  Their  use,  like 
opium  injudiciously  administert>d,  only  tends  to  mask  the  real  condi- 
tions. If  sepsis  is  present  the  synthetically  prepared  antipyretics, 
such  as  i)henacetin,  antipyrin,  and  antifebrin  or  acetanilid,  only  have 
the  permanent  effect  of  weakening  the  canliac  muscle,  and  hence  will 
be  harmful  if  given.  Tonic  doses  of  quinine  are  admissible,  and, 
according  to  the  dose  given  and  the  susceptibility  of  the  patient 
therc»to,  the  antipyretic  action  obtained  properly  discounted  in  esti- 
mating the  patient's  condition  as  based  upon  the  temperature  indica- 
tions. 

The  use  of  strychnine  has  a  proj>er  place  in  the  therapy  of  appen- 
dicitis, and  this  drug  may  largely  replace  the  employment  of  alcoholic 
stimulants.  With  failing  strength  its  employment,  in  ^^-grain  doses, 
in  connection  with  quinine,  digitalis,  or  sparteine  is  useful.  Nitro- 
glycerin with  caffeine  aids  the  action  of  the  kidneys  in  their  elim- 
inative  function  by  raising  the  blood-pressure  and  lessening  the 
resistance  in  the  caj)illary  circulation,  and  hence  these  drugs  are 
ust^ful  both  in  this  respect  as  well  as  in  their  influence  upon  the 
flagging  heart. 

The  occurrence  of  rupture  of  an  intra-peritoneal  encapsulated 
abscess  is  marked  by  the  sudden  subsidence  of  the  inflammator}' 
mass  and  synij)tonis  pointing  to  the  route  chosen  by  nature  in  getting 
rid  of  the  otlcnding  pus.  If  this  be  into  the  peritoneal  ca\4ty  the 
characteristic  symptoms  of  acute  general  peritonitis  soon  manifest 
themselves.  There  is  an  accelerated  pulse-rate,  great  abdominal  pain, 
accompanied  by  an  anxious  countenance  and  followed  by  tympanitic 
distention  and  vascnnotor  panilysis.  If  by  the  intestinal  canal,  there 
soon  appears  a  dian'ha\a,  or  at  least  several  loose  discharges,  accord- 
ing to  the  amount  of  pus  which  the  abscess-ciivity  contained,  with  the 
indubitable  evidences  of  the  presence  of  put:  in  the  stools.  If  by  the 
bladder,  pus,  and  in  some  instances  fiecal  matter,  if  both  routes  have 
been  chosen,  will  be  present  in  the  urine.  Under  these  circumstiinoes 
symptoms  of  cystitis  make  their  appearance  and  require  treatment. 
In  the  female  the  discharges  may  take  place  from  the  vagina.  The 
collection  may  make  its  way  through  the  diaphragm  and  perforate  the 
base  of  the  lung  after  the  formation  of  pleural  adhesions,  and  escaj>e 
into  a  bronchus.     In  at  least  one  instance  with  which  I  am  familiar 
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the  occur reare  of  thii:*  latter  accident  was  followed  by  tha  patiiiit*8 
sudden  death.  He  was  iiteniily  dnnvned  by  the  ni|>id  How  fif  the 
pus*  The  pbnjral  cavity  may  receive  the  collection  forced  upward  by 
the  pressure  fnmi  below,  and  an  **enipyema  necessitatis-'  follow, 
if  the  patient  survive.  The  pus  may  est*iipc  in  a  post-jHTitoueal 
direction  and  invade  the  deep  structures  of  the  back,  or  follow  the 
iliac  vessels  over  the  [Kdvie  brim  into  the  thigh  and  simulate  a  psoas 
abscess  in  its  final  pointintf.  Lciist  likely  «)f  all,  it  may  disehar«?e 
into  the  abtlominal  wall  and  terminate  as  a  parietal  phlegmon,  point- 
ing by  preference  in  the  neigh Iwrhmxl  of  the  umbilieas. 

The  treatment  to  be  piirsueil  under  these  varying  circumstances 
of  spoil taneou!^  evacuation  wmU  vary  with  the  route  chosen  by  the 
advaneint^  pus.  If  the  direction  taken  be  into  the  peritoneal  cavity, 
unless  the  abdomen  Ijc  promptly  opened,  tlie  patient's  dm>ni  is  sealed, 
and,  lieyond  the  benefits  to  be  derived  fn>m  euthanasia,  the  medical 
attendant's  functions  cease  :  opium  in  sufficiently  lar^e  doses  to  tide 
the  victim  over  the  last  agonies  is  alone  imhcatcd,  fn»m  the  juircly 
medical  stand|7oint.  Even  surgery  offers  but  little  ho}ie,  ft>r  the 
patient ^s  condition  at  this  stage  of  the  case  is  generally  such  as  \o 
prohibit  the  use  of  an  aniesthetic,  much  less  will  it  |>ermit  the  addi- 
tional shock  incident  to  opening  tlie  abdomen  tn  the  face  of  profound 
collapse  and  genend  sepsis,  which  nipidly  siijwrvene- 

If  the  pus  is  evacuated  through  the  bowels,  beyond  an  oc^casional 
low  enema  nothing  need  be  done.  If  the  conmiunication  between  the 
fieexil  current  and  the  abscess-cavity  is  into  the  small  intestine  rein- 
fection of  the  latter  usually  takes  place,  and  this  may  be  rejwated 
again  and  again  until  either  the  patient's  strength  is  exhaustcil  or 
the  sui^eon  is  called  in  to  right  the  matter  by  providing  w  niute 
for  the  escape  of  the  pus  by  means  of  alMlominal  section  arid  drainage. 
The  fiecal  fistuk  which  follows  frequently  closes  spontaneously;  if 
pen=iistent  it  may  be  clr>s4.Hl  by  a  subscijuent  plastic  operation.  If  the 
abscess-c^avity  has  emptitxl  into  the  colon  or  rectum^  the  outhiok  is 
more  favorable,  for  by  the  use  of  cnemata  the  lower  bowel  can  be 
kept  empty  and  the  Cecal  current  divcrtetl  from  the  opening  in  a 
certain  proportion  of  cases.  Cathartics  are  not  to  \k'  given  under 
these  circtmistances,  the  object  being  to  avoid  as  far  as  jtossible  the 
presence  of  liquid  ftecal  matter  in  the  invaded  bowel  ;  otherwise  the 
conditions  present  in  the  small  intestine  will  be  produced  and  healing 
of  the  communication  delayed,  or  prevented  altogether.  Even  with 
all  the  care  in  this  respect  possible,  reinfection  is  apt  to  iX'cur  and  an 
oj>cration  become  finally  necessary. 

If  the  lilsidder  has  been  invadetl  tlie  r(»sulting  cystitis  must  l>e  met 
by  washing  out  the  blndder  ix'casionally  by  means  of  boric-acid  solu- 
tions.    The  bladder  should  not  be  enlircly  tilled  with  the  solution. 
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Infection  of  one  or  both  kidneys  may  result  from  failure  to  keep  the 
cystitis  within  bounds  or  the  bladder  disinfected.  If  the  intestine 
and  bladder  are  both  invaded  these  efforts  must  be  redoubled. 
Surgical  interference  (suprapubic  cystotomy)  alone  will  suffice  when 
this  latter  complication  arises. 

The  vaginal  route  is  perhaps  the  most  favorable  of  all  those  men- 
tioned. The  opening  is  usually  in  the  vault  and  affords  direct  drain- 
age, and  borico-ssilicylic  acid  (Thiersch's)  solution,  used  as  a  vaginal 
douche,  fulfils  all  the  indications. 

The  diaphragmatic  route,  next  to  that  leading  into  the  peritoneal 
cavity,  is  the  least  favorable.  In  addition  to  the  immediate  dangers 
from  flooding  the  respiratory  tract,  those  arising  from  septic  pneu- 
monia are  to  be  apprehended.  The  prognosis  of  empyema  resulting 
from  the  presence  of  the  discharged  pus,  as  well  as  the  suppurative 
process  set  up  in  the  pleura  itself  from  infection,  is  most  grave  and 
is  to  be  met  by  operative  procedures  designed  to  evacuate  the  collection 
and  provide  free  drainage  at  once. 

The  escape  of  pus  into  the  post-peritoneal  connective  tissue  and 
its  invasion  of  the  deep  structures  of  the  back  is  soon  followed  by 
grave  constitutional  disturbances  of  septic  origin.  If  the  pus  makes 
its  way  along  the  route  followed  by  the  vessels  and  appears  in  the 
thigh,  the  collection  may  be  evacuated  by  an  incision  and  drainage 
established.  The  same  course  is  to  be  followed  in  ca.se  the  route 
followed  by  the  pus  leads  into  the  abdominal  wall. 

Other  complications  to  be  feared  are  hepatitis  of  septic  origin  ; 
septic  emboli  form  in  the  mesenteric  veins  and  are  swept  into  the 
portal  circulation.  This  is  announced  by  pain  and  tenderness  in  the 
region  of  the  liver,  jaundice  more  or  less  pronounced,  and  increased 
constitutional  disturbance.  The  outlook  under  these  circumstances 
is  grave,  although  the  case  is  not  noeossarily  a  hopeless  one.  No 
specific  medication  will  be  of  use.  Suppurative  liepatitis  is  to  be 
feared,  and  occurs  in  a  certain  proportion  of  cases. 


PARATYPHLinC  ABSCESS. 

While  the  great  majority  of  cases  of  suppos(*d  typhlitis  and  peri- 
typhlitis, as  well  as  typhi itic  tumor  and  paratyphi itic  abscess,  have 
their  origin  in  inflammation  of  the  vermiform  appendix,  yet  cases  of 
suppurative  inflammation  in  the  right  iliac  fossa,  originating  in  the 
neighborhood  of  the  cjecum  or  caput  coli,  do  certainly  occur  in  which 
the  operative  procedure  discloses  a  normal  aj)pendix,  or  even  after  the 
latter  has  been  removed  for  appendicitis.    This  is  true^  in  spite  of  the 
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more  gciiemlly  received  opioian  that  abscesses  in  this  re|;:irm  are  ex- 
clui^ively  of  ap|M*iiclieular  origin — an  opinion  so  widespread  timt  recent 
writers,  as  a  rule,  entirely  i;j:iitire  the  pr^risilHlities  of  tlieir  m-eiirrene^? 
from  other  origin.  Between  this  and  tlie  opixi^ite  extrenie,  held  by 
Dupuytren  and  afterward  put  forth  by  AIi)ers,  there  k  probably 
gmnnd  ffir  drssent  from  both  upininns. 

Paratyphlitie  abR-ess  is  a  snp]>urative  infJanimation  in  the  ronnec- 
tive  tissue  about  the  cieeuni.  This  may  oc<Mir  in  the  normal  stnietures 
or  in  the  atlhesion.^  wiiieh  havr  previously  ftiruie<l  iVom  inriammatory 
eimditiuns  of  the  cieeal  wall  (typhlitis)  and  its  serous  covering  (peri- 
typhlitis). The  typhlitis  itself  may  have  its  origin  in  fwviil  accumu- 
lation (stereond  typhlitis  of  f^'nander),  tliis  tending  to  a  catarrhal 
inflammatino,  limited  to  the  mucous  membrane,  or  to  a  parietal  tyj>h- 
litis  whose  seat  is  in  the  interstitial  or  intermu;scular  strueturc  of  the 
wall  of  tlie  efeeim),  w  ith  en^nrgement  of  the  vcsst^ls  and  the  presence 
of  an  exudate  in  the  {>erivascular  spaees.  Or,  it  may  occur  from 
nutritive  disturbances  (»f  the  bowel-wall,  following  (1)  vascular  changes 
with  resulting  ulceration  or  the  occurrence  of  gangrenous  areas  wnth 
IK'fonition ;  or  (2)  neural  lesions  with  consequent  trophic  changes  in 
the  bowel  wall  Finally,  it  may  result  from  the  action  of  some 
foreign  body  or  the  presence  of  dysenteric,  ty|)hoid,  or  cancerous 
ulcers.  The  inecbanism  of  the  infection  consists,  in  those  cases  in 
which  no  perforation  exists,  in  bacterial  mignition»  the  causative 
lesion  robbing  the  intestinal  wall  of  its  natural  proiKTty  of  inter- 
cepting the  passage  of  niiero-organisnis  through  its  tis.^^ues,  anrl,  in  the 
cases  in  which  |>erf  »ration  txrcurs,  in  direct  infection  from  eontaet  with 
the  fffical  contents  of  the  bow^el. 


Symptoms  and  Course  of  Paratyphlitic  Abscesb, 

The  symptoms  of  paratyplilitic  absc»ess  are  the  presence  of  a  tumor 
in  the  right  iliac  iV^ssa,  the  appeamnoe  of  which  has  l»eeri  preceded  by 
the  more  or  less  sudden  occurrence  of  pain  and  tenderness  in  this 
region.  These*,  in  their  turn,  may  have  been  prec*eded  by  loss  of 
ap|)etite,  disturbances  of  digestion,  nnd  const ij>at ion,  and  followed  by 
I  Blight  fever,  and  ix^casionally  vomiting.  If  the  case  is  seen  in  the 
stercoral  typhlitis  stage  a  doughy  ma.ss  may  be  very  readily  felt 
in  the  neighborhood  of  the  right  iliac  foasa.  Omsidemble  distention 
may  take  place  in  the  course  of  the  ease  from  aecniniulation  of  fiec^l 
matter  and  ga.s.  In  exceptionally  severe  eases  intej^ttnul  cibstruction 
may  occur,  I>ot*alized  peritonitis  is  always  present.  The  suppurative 
colleetion  may  jverforate  jwjsteriorly  and  invade  the  rt^tro-jwritoneal 
connective  tissue  and  simulate  a  (^H*rinephritie  abscess,  or  follow  the 
space  lietween  tJie  lateral  alKlominal  wall  and  tlie  r<»lon  and  perfurate 
tlie  diaphragm.     It  may  invatle  the  sheath  of  the  psoas  muscle  and 
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find  its  way  to  the  thigh.  Flexion  of  the  right  thigh  will  be  present 
in  these  cases. 

Diagnosis. — Paratyphlitic  abscess  is  of  exceptional  and  even  very 
rare  occurrence  as  compared  with  the  frequency  of  appendicitis^  from 
which  disease  it  is  to  be  carefully  differentiate<l.  It  is  of  less  abrupt 
onset  than  the  latter,  and  the  jMiin  is  less  severe  and  more  distinctly 
localized  from  the  commen(»oment.  The  general  symptoms  are  k»>s 
pronounced,  as  a  rule,  although  an  appendicular  lesion  may  go  on  to 
perforation  and  lead  to  general  septic  jKTitonitis  without  serious  pre- 
ceding constitutional  disturbances.  The  tumor  in  paratyphlitic  ab- 
scess, in  casc^s  of  stercoral  origin,  is  present  from  the  commencement 
of  the  symptoms,  while  in  api)endicitis  there  is  usually  seen  in  acute 
cases  suj)ervening  upon  a  chronic  condition  following  a  former  attack, 
a  distinct  |>erioil  of  from  two  to  four  days,  between  the  onset  of  the 
attack  and  the  apjK»aninoe  of  a  tumor.  In  typhlitic  tumor  the  mass 
is  sausage-shaj)ed,  sitnat<Hl  at  the  site  of  the  c:ecuni,  can  be  indented 
by  the  finger,  and  is  less  tender  than  the  tumor  of  appendicular  origrin, 
which  may  be  lower  down  below  the  level  of  the  anterior  superior 
spinous  process  of  the  ilium,  is  irregularly  shajRHl,  and,  unless  the 
symptoms  are  masked  l)y  opium,  excpiisitely  tender.  When  suppura- 
tion has  taken  phi(»e  in  the  paraca}eal  structures  attempts  to  establish 
the  differential  diagnosis  will  be  futile  save  through  an  operative  pro- 
cedure. In  the  simple  catarrhal  and  even  sometimes  in  the  parietal 
form  of  typhlitis  the  sym]>toms  are  promptly  relieved  if  the  bowels 
are  well  acted  upon  bv  a  laxative.  Cases  of  paratyphlitic  abscess 
resulting  from  perforation  following  ulcerative  action,  gangrene  of 
the  bowel-wall,  and  f(>rcio:n  bodies,  arc  usually  impossible  of  differ- 
entiation from  appendicular  lesions.  In  ease  of  doubt  it  is  better  to 
lean  to  the  side  of  appendicitis. 

PrcKiNosis. — The  ])n)gnosis  is  favorable  if  the  suppurative  process 
is  not  permitted  to  find  its  way  into  regions  inaccessible  for  purj)oses 
of  complete  drainage  after  incision. 

Treatmknt. — C()ni])lete  rest  in  bed,  tli(^  administration  of  a  saline 
cathartic,  and  the  local  use  of  an  ice-bag  will  be  appropriate  measures 
of  treatment  if  instituted  in  the  stage  of  ficcal  accumulation,  and  before 
the  occurrence  of  localized  ])eritonitis.  If  tin;  latter  sujxirvene  opium 
may  be  given  in  cautious  doses.  As  soon  as  suppuration  occurs  the 
collection  is  to  be  evacuated.  This  may  frequently  be  done  without 
invading  the  peritoneal  cavity  by  making  the  incision  as  for  ligation 
of  the  epigastric  artery,  and  crowding  back  the  peritoneal  fold,  so  as 
to  gain  access  to  the  abscess-cavity. 

In  cases  with  sudden  onset,  in  which  perforation  has  probably 
already  occurred,  the  operation  should  l)e  j)romptly  done  as  for 
appendicular  lesions.     In  all  eases  in  which  the  fullest  and  mostposi- 
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live  evitlciiLT  c*f  a  preceding  stercoral  typhlitis  oniiot  be  obtained 
the  patient  shonbl  l>e  given  the  benefit  of  the  doubt  and  the  case 
treiUed  surgically  as  for  appendicitis. 


mTESTTNAL  OBSTRUCTION. 

Fob  parpofies  of  ^jr^'oeml  classiiieation  intestiriul  obstruction  may 
be  divided  into  the  following: 

1.  Constriction  of  the  bowel  fmni  without  (strangnkition). 

2.  Oljstniction  fntrn  displacenieiit  imd  simple  flexure  (angulation). 

3.  Obstruction  from  twist  and  complex  tlexnre  (rotation). 

4.  Obstruction  from  blunt  pressure  fmm  without  (compressiou), 

5.  Obstruction  from  closure  of  the  intestine  from  within  (coarcta- 
tion). 

6.  Obstruction  from  plugging  of  the  intestine  from  within  (obtu- 
ratirvu), 

7.  Tract  of  bowel  paralyzed  (dynamic). 

Two,  or  even  more,  of  these  fi>rms  of  obstruction  may  be  combiDe<l 
in  the  same  case. 

The  fiilluwing  clinical  forms  are  distinguished: 

1.  Internal  strangulation. 

2.  Intussusception. 

3.  Volvulus. 

4.  Congenital  occlusions  and  acquired  strictures, 

5.  Faecal  obstruction. 

6.  Foreign  Ijodtes. 

1.  Intestinal  StrangiilatioD. — In  this  form  of  obstruction  the 
constriction  or  occlusion  of  the  f^owel  tiikes  place  fmm  its  peri tf meal 
surface.  It  includes  {a)  obstructitm  by  pressure  of  adventitious  tissue 
or  bands  from  pre-existing  peritonitis,  fcetal  or  otlierwisc,  a<lhcstonB 
of  inflammatory  origin  causing  almormal  displaec^ments  ami  fixatiftn 
of  the  intestinal  tulx^  anti  consequeut  **  kinking''  (»r  ajigulittion  ;  (i) 
obstruction  from  the  presence  of  the  remnants  of  the  omphali>-mesen- 
teric  duct  known  as  Meckel's  diverticulum  ;  (c)  tlie  presence  of  open- 
ings in  adjoining  folds  of  peritoneum,  such  as  mesenteric  and  omental 
slitfl,  into  which  a  knuckle  of  intestine  is  forc€*d  and  becomes  impris- 
oned ;  (d)  appendicular  inUammator}-  lesions  in  which  the  inflamed 
apj>ondix  becomes  adherent  in  such  a  |K)sition  as  to  pirtially  surrountl 
a  portion  of  adjoining  intestine  in  a  constricting  hwip,  or  acts  as  a 
band  and  provinces  obstruction  by  pn^-^sure ;  and  finally,  (r)  true 
internal  hernia,  a  portion  of  intestine  entering  the  duodeno-jejunal 
\0u  iu,-m 
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.5.  Volvulus. —  Iij  •!:!-  I'-ri;.  :;  iv.  :-■  .-f  th*  in.wvI  uj>«.n  it*  mo>( 
l«ri''  ;i\i-  '.••'■■;r-.  I:-  i'.  ■;:::'. n  i-  r.-'::i!ly  a!  :!i'-  -i-jm-i'l  fl'-xurt'.  1 
Tv.!-t  [»«'''.jji»  -  J.-;'.'-'-  j.pii'ii:j'«  •!  a*  ill-:*  ijti'.'ii  i-f  tlir  U^wol  alnivo  i 
I'-i'ifi  jifcp--'-.  \iJT:tivi  ihauL"*  in  tij«-  intt-tinal  wall  «n'( 
<;!riy  nu'l  h:j'?'ri:i!  ii.;.:niTi*"ii  aii'l  -« |i:i<-  jh  riri.niii-*  lollow,  as  a  rt> 
of  v.liii-li  t|j'-  Jim  IT-  iMv«»lvi<I  I  HI',  line  riniily  tixt-il  in  ilieir  aboMrn 
ji'i-iti'iri. 

L  Cornf^mital  Occlusions  and  Acquired  Strictures. — Tin 
iiii|fjrl<:  //,  ;il»-<ii'c  «;!'  a  j»nrti<»ii  nf  tin-  iiiti-ilnal  tiil»o  fmm  arrest 
or  irjijM-rf'cr-t  «l<v<lo]»iiH'iit,  ^M'-li  a?*  iiiijM-rtnratu  anus,  absence  of 
ihi'irtiM-  union  lirtwun  tin*  .•iL'^rin»i«l  tirxnn-  and  tlu*  n*otuni,  t 
|»yIoni-  :in<i  'Irinrlirmni,  ft**.  ;  ih]  <\rirX\irt'<  Inmi  nioHiiil  gnnvtl 
♦  iilMi"  nialiL'n.iiit  or  IhiiIlmi.  n{'  wliirli  tin*  fanner  arc  by  far  the  nii 
fn-rjiKFit  ;  if)  <'\c'.itv\f;\]  roMtr;n-Tic.n  fVorn  licalrf]  tyjilioid  and  otl: 
iiUi']''  ;  ifl)  occlii-ion  ari-iiiL^  IV«»in  tb<'  ]»n'>-iun' ni*  pelvic  ami  aiMlomii 
tiiifior-,  aii<l  IVoiii  tlic  jin-inri*  of  iiiilani!nat<»ry  exudates  about  t 
bowel. 

o.  Fa^fial  Obstruction. — A crMim illation  of  fofal  matter  in 
i-olaleil  poriioii  of  the  inte.-iiii;il  ennal  ari-cs  from  a  local  arrest 
|)eri-f.al>i<,  and  re-ults,  if  siiilicienlly  proloiiLred,  in  j>andysis  of  t 
involved  ]»orlion  of  bowel,  and  linally,  with  incroax'd  size  of  t 
ma-^.-i  an<l  its  de.-i<'<'ation  and  liardeninix  from  jibsorption  of  its  fli; 
eoiistitn<'nt<,  obrtrui'tion  fnim  ]»lnLrL'"in^  of  the  bowc'l  and  stenosis 
the  adjacent  intestinal  <-anal.  Its  most  fre([nent  seat  is  the  lar 
intj'stine  in  th(^  nei<i:hborhood  of  the  eapnt  eoli  and  ea'cum.  Sc^p 
inllannnatory  e«)nditions  may  arise  when  the  wall  of  the  gut  is  p^real 
di>ten<ied  or  under  eirenmstancH'S  of  ])ressure  fr(»m  exceedingly  ha 
masses  within  the  bowel  and  resulting  interference  with  the  nutriti 
(►!'  lln'  bowj'1-wall  and  bacterial  migration.  It  follows  m(»st  frequent 
a  constipated  habit,  and  is  observed  oltenest  in  females  and  in  t 
aged.  It  may  Im-  due  remotely  to  congenital  conditions, and  is  favor 
by  sedentary  habits.  OtluM'  j)redisposing  causes  are  hysterical  a 
iiypochondriacal  conditions  an*!  spinal  cord  alfeetions. 


SYMPTOMS  AND  COURSE  OF  INTESTINAL  OBSTRUCTION.   4(i7 

6v  Foreign  Bodies. — Obstruction  by  foreign  bodies  includes  tliat 
which  iiri.ses  froni  gtill-stones,  enteroliths,  and  musses  of  lumljrieoid 
wormsj  as  well  as  ^ubstanee.H  8wa!lowec!,  6ueh  as  coiii9»  butt  oris,  etc., 
and  certain  raetlicinal  substances  (magnesia  and  bismuth).  (lall-stonea 
are  most  frequently  arrestetl  in  tlie  ileo-caecal  region  and  enteroliths 
elsewhere  in  the  small  intestine. 

Symptoms  and  Course  of  Intestinal  Obstruction. 

Intestinal  obstruction  may  be  acute  or  chronic  in  its  onset  and 
course,  aeconling  to  the  cause  of  the  obstruction.  Further,  there  may 
be  present  symptoms  of  a  chronic  or  slowly  progressive  character  for 
a  time,  these  being  followed  by  symptoms  pointing  to  the  super- 
vention of  acute  obstruction. 

Acute  obstructitm  is  cliamcterizcM:!  by  abdominal  jKiin>  nausea  and 
vomiting,  tympanites,  and  inability  to  jmiss  ga.s  by  the  rectum  after 
the  point  below  the  obstruction  has  been  emptied  ;  occasionally  tenes- 
nmsj  when  the  obstruction  is  low  down,  and  sometimes  the  presence 
of  a  dull  tumor.  Distended  coik  of  intestine  sometimes  elevate 
isolated  jx^rtions  of  the  abdominal  wall,  forming  a  tympanitic  tumor. 
Moderate  rise  of  tempcraturi*  may  be  present. 

In  chronic  obstruction  due  to  irapacteil  fseces  diarrhoea  may  be 
present  at  first.  Tlie  mucous  mcmbran*'  in  the  ncijjhborliocK]  of  the 
impaction  Im?couics  the  site  of  a  catarrhal  inflammation  and  the  secre- 
tion furnishe*!  passes  alongside  of  and  thnjugh  the  mass,  cany^ing  with 
it  some  fte<'al  matter.  This,  however^  soon  ceases  an<l  symptoms  of 
complete  ob^tniction  slowly  occur.  There  is  a  st»nse  of  fulness  and 
weight  in  the  abdomen^  with  general  uneasiness,  loss  of  appetite,  foul 
taste  and  furreil  tongue,  and  pain,  induced  by  pressure,  refernHl  t4> 
the  distribution  of  the  sacnHlumliar  nerves.  Swelling  of  the  abdo- 
men occurs,  and,  sooner  or  later,  a  tumor  is  made  out.  A  general 
lethargy  is  followed  by  prostnition,  or  symptoms  of  obstruction  of  an 
acute  character  may  supervene.  When  the  obstruetion  is  due  to  ma- 
lignant disease  of  the  bowel-wall,  there  will  have  existed  constipation 
,  previously,  and,  in  isolated  instances,  snme  j>ain  and  loc^alizwl  tender- 
ness which  is  increased  by  the  administration  of  i^thartics.  There  is 
increasing  difficulty  in  effecting  movements  of  the  bowels,  with  loss 
of  weight  and  strength ^  and  anaemic  dy s<MTisia, 

Hiecouglj  may  Ikt  present  in  either  form.  Fcecal  vomiting,  and 
expulsion  of  brownish-colored  serous  contents  of  the  small  intestiDe 
without  apparent  eflVirt,  cH-cur  finally  in  nearly  all  eases  of  complete 
obstruction  of  the  small  intestine.  Fa?cal  vomiting  is  not  nearly  so 
constant  a  symptom  in  obstnictive  t*onditions  of  the  large  intestine, 
altliough  in  volvulus  at  the  sigmoid  flexure  it  niay  be  an  early  and 
prominent  symptom.     The  evidences  of  tumultuous  jK^ristalsis  in  the 
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8hai)c  of  gurgling  sounds  are  sometimes  apiuirent  both  to  the  patient 
and  the  attendant,  and  when  not  so  a])i)arcMit  may  be  obtained  by  aus- 
cultation. The  stools  are  stained  with  blood  in  malignant  disease  of 
the  lower  bowel,  and  tenesmus,  followed  by  bloody  mucus  in  the 
stools^  is  es|)ecially  ehanicteristic  of  intussuseeption,  although  not 
always  present.  I^K'alize<l  |)eritonitis  results  from  bacterial  migra- 
tion and  infection  from  the  interior  of  the  intestine  following  disturb- 
ances of  the  normal  physical  characters  of  the  intestinal  Avail  from 
whatever  cjiuse.  This  occurs  with  esjXK^ial  rapidity  in  volvulus,  the 
twist  of  the  mesentery  interfering  t^rly  with  the  nutrition  of  the 
bowel.  Fatal  eases  of  intestinal  obstruction  are  marked  by  typical 
and  early  collapse,  the  effects  of  the  stercoraimia  being  particularly 
manifesteil  upon  the  nervous  system.  There  is  vasomotor  paralysis, 
a  bluish-re<l  color  of  the  surface,  lowered  temperature,  and  feeble 
pulse. 

In  cases  primarily  acute  the  practitioner  may  suspect  either  inter- 
nal strangulation,  int<Tnal  hernia,  intussusception,  or  volvulus.  In 
all  cases  the  usual  sites  of  hernia,  viz.  the  inguinal,  umbilical,  and 
crural  outlets,  as  well  as  the  unusual  localities  in  which  this  occurs, 
such  as  the  perineum,  the  obturator  foramen,  and  lumbar  region, 
should  Ik?  interrogated.  In  chronic  obstruction  cicatricial  narrow- 
ings,  stricture  from  malignant  and  benign  neoplasms  of  the  bowel- 
wall,  occlusions  from  tumors  or  inflammatory  processes,  and  foreign 
bodies  or  fieoal  impactions,  are  each  to  receive  due  consideration  in 
the  differentiation. 

It  is  not  usually  difficult  to  reach  a  con(»lusion  that  obstruction 
actually  exists,  alth()n<rh  acute  enteritis,  acute  |X)isoning,  and  strangu- 
lated hernia  have  all  Ixmmi  mistaken  for  intestinal  obstruction.  The 
most  frequent  (lia<rn()stic  errors,  however,  relate  to  appendicitis  and 
peritonitis  (^.^o  pa<res  4.*Uj  and  4Mj). 

The  anatomical  diagnosis,  save  in  indiihitahle  cases  of  faecal  im- 
paction, is  always  dinicult  and  frecjiiently  ini[>ossil)le  without  the  aid 
of  exj)lonitorv  ahdoininal  section.  The  seat  of  ]>ain  in  all  varieties 
and  situations  of  intestinal  obstruction  is  apt  to  be  at  or  near  the 
umbilicus,  ami  when  not  so  located  is  generally  diffused.  Tenderness 
is  not  always  present,  and  in  any  event  its  situaticm  is  barely  sug- 
gestive, much  less  diajifnostic.  From  th(^  jrreater  frequency  of  fiecal 
vomiting  in  cases  of  obstruction  in  the  small  intestine,  this  symptom 
may  be  of  some  servic(^  in  the  diilerentiaticJii.  A  tumor  felt  by  the 
finger  in  the  rectum  or  vagina  is  suji^gestive  of  intussusception  when 
acute  symptoms  ari;  present.  Digital  exi)loration  of  the  rectum  may 
reveal  a  stricture  or  other  evidence  of  disease,  if  this  is  within  reach. 
On  the  other  hand  the  lesion  may  hv  located  in  the  large  intestine 
high  up,  or  in  the  small  intestine,  in  which  case  it  will  not  be  acces- 
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f>ible  t<*  rligitiil  t^vplomtion.  Exploration  with  tfie  haod  in  the  rectum 
iri  a  pn>ceilurt'  the  ix'^^ults  of  wliii'.h,  as  a  diagnostic  measure,  have  not 
justified  the  ri^ks  taken  in  iu  employment.  The  Sinij*  [Mi.sitioii  us*'d 
in  gynetx>logieal  work  is  convenient  for  digital,  and  the  knee-elbow 
jHisition  for  instrumental,  examination.  In  fa>cal  obstrnetion  the 
nneven   rnas.s  may  be  cornet ime.s  tl*lt  in  the  eonrse  of  the  bowel. 

Obrttruetioii  high  np  in  the  small  intcistine  is  aeetmipanicd  by 
!^cantines8  of  urine  and  moderate  distention  at  the  upper  portion 
of  the  aljdumen.  There  is  flatness  bel<r(W  and  in  the  sides.  Small 
movements  may  be  obtxiiiRHl  by  enemata,  but  the  distention  will  not 
be  influenced  thereby,  aUhough  the  latter  will  be  tempomrily  dimin> 
ished  by  vomiting,  washing  ont  the  stomach*  or  the  expulsion  of 
large  quantities  of  gas  per  ox.  With  duodenal  and  jejunal  obstruc- 
tion the  vomiting  is  not  fsecaK  When  the  obstruction  is  in  the  ileum 
the  distention  is  central  until  the  distended  coils  f>f  small  intestine 
overlap  the  colon  ;  the  vomiting  becomes  fa*cal  finally. 

If  the  obfitriictitin  is  in  the  lower  portion  of  the  colon  there  may 
be  tenesmns  and  bloo<ly  and  mncuus  discharges.  Srjme  writers  lay 
stress  upon  increas*.^  of  iudican  in  the  urine-  The  differences  between 
the  extent  of  the  tympanitic  distention  present  in  obstruction  of  the 
small  intestine  and  that  of  cibst ruction  in  the  colon,  save  very  early 
iu  t!ic  former,  are  not  sutlicicutly  great  to  be  diiignt>stie.  Attempt^s  U} 
measure  the  ciipaclty  of  the  portion  of  the  large  intestine  Iwlow  the 
»eat  of  obstrnetion,  and  thui*  form  some  estimate  of  the  location  of 
the  latter  when  this  L-»  believed  to  be  in  the  colon,  are  some  timers 
made,  but,  as  a  rule,  with  only  indiflerent  snceess.  The  large  intestine 
of  the  adult,  if  filled  to  the  ileo-cffical  valve,  will  hold  about  six 
quarts.  Since  the  fluid  will  not  reach  beyond  this  point,  theoretically 
one  should  be  able  to  estimate  the  seat  of  the  obstruction  in  the  c*o1od 
by  the  amount  of  water  which  can  be  intrfxluccd.  In  the  absence  of 
accurate  knowhxige  of  the  capacity  of  the  colons  of  childi'en  and 
infants  considerable  danger  would  bc»  invitetl  by  persistent  effbrta  to 
fill  the  bowel,  as  rupture  might  take  place,  j>articuhirly  after  nutritive 
changes  had  occurrc<J  in  its  walls,  PrcAsure  from  a  height  of  three  feet 
in  an  infant,  ami  eight  tect  in  an  adult^  h  within  the  limits  of  safety. 
In  onler  to  eliminate  the  voluntary  efforti?  at  evacnati<»n  on  the  part 
of  the  patient  the  latter  would  have  t<*  be  anaesthetized.  To  prevent 
the  fluiil  from  returning  the  buttocks  shouhl  be  pressed  closely 
together  about  the  inject ion-rnbe.  The  patient  is  to  be  placed  upon 
the  right  side,  or,  better  still,  inverte<].  With  all  prcaiutions  the 
resulttt  may  be  misleading,  since  one-fourth  of  the  amoimt  supposed 
to  represent  the  entire  ca|iacity  of  the  large  intestine  to  the  ileo-cjecal 
valve  has  been  iotnxlucrHl  into  the  rectum  alone.     It  h  said  to  be 
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possible  to  demonstrate  the  arrival  of  the  fluid  in  the   G8Bcam  bj 
auscultation. 

In  considering  the  cause  of  the  obstruction  a  knowledge  of  the 
proportion  of  cases  in  which  the  different  fonus  of  obstruction  is 
found  upon  autopsy  is  useful.  35  per  cent,  of  all  cases  are  found  to 
be  due  to  intussusception,  and  about  the  same  proportion  to  strangu- 
lation by  bands,  inflammatory  adhesions,  appendicular  lesions,  diver- 
ticuli,  and  true  internal  hernia.  Of  the  remaining  30  per  cent,  fully 
one-half  are  due  to  volvulus,  8  per  cent,  to  obstructions  by  ahnormal 
contents  or  foreign  iMxlies,  of  which  gall-stones  are  the  most  frequent, 
and  6  {)er  cent,  to  tumors,  cicatricial  contractions,  and  strictures  from 
neoplasms  of  the  bowel-wall. 

If  the  anatomical  diagnosis  can  \ye  assured  and  the  large  intestine 
determineil  to  l)e  the  seat  of  the  obstruction,  about  one-half  of  the 
cases  will  be  found  to  be  due  to  intussusception.  Volvulus  is  next  in 
frequency  (30  jxir  c^ent.),  the  remainder  being  accredited  to  tumor- 
pressure  and  strictures  from  morbid  growths  in  the  bowel-wall.  If 
in  the  small  intestine,  alwut  throe-fourths  of  all  cases  occurring  in 
this  locality  are  due  to  strangulation.  Next  in  frequency  comes 
obstruction  by  gall-stones  (14  per  cent.).  Volvulus  is  still  less  fre- 
quently met  with  in  this  locality,  although  cases  are  occasionally  ob- 
served. Owing  to  the  greater  mobility  of  the  small  intestine  occlusion 
from  tumor-pressure  is  scarcely  ever  observed.  About  1  per  cent,  of 
the  cases  of  ol)struction  about  the  immediate  neighborhood  of  the 
ileo-ca?cal  valve  arc  due  to  stricture. 

Volvulus  rarely  occurs  under  forty,  and  intussusception  over  thirty. 
The  latter  is  nuich  more  likely  to  be  present  in  children,  and,  with  its 
abdominal  tumor,  bloody  stools,  and  rectal  tenesmus  is  much  more 
easily  rceocrnized  than  any  of  the  other  forms,  save  only  cancer,  which 
is  essentially  a  disease  of  middle  adult  and  advanced  life.  75  per 
cent,  of  the  eases  of  intussusception  occur  at  or  near  the  ileo-ca?cal 
junction,  iind  50  per  cent,  of  the  eases  of  volvulus  are  found  near  the 
sigmoid  flexure.  Stricture  due  to  malignant  disease  as  well  as  from 
other  causes  is  likewise  most  frequently  found  at  or  below  the  sigmoid, 
and  may  sometimes  be  felt  by  digital  examination.  Twists  at  this  point 
do  not  usually  convey  any  definite  information  to  the  examining  finger. 

Vomiting. — Information  may  be  derived  from  a  study  of  the 
symptom  vomiting.  In  obstruction  in  the  duodenum  and  jejunum 
this  may  occur  early,  but  is  not  fa3cal  in  character.  If  in  the  ileum 
or  at  the  lower  end  of  the  small  intestine,  it  occurs  early,  is  severe 
and  persistent,  and  becomes  ftee^il  only  later  on  in  the  attack.  If  in 
the  large  intestine  it  is  longer  delayed,  is  less  severe,  and  may  not 
become  faecal  until  later,  if  at  all. 

Pain. — The  pain,  in   strangulation,  is  an   early  and  prominent 
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symptom  as  compareil  with  tlje  other  forms  of  obstruction.  The 
peritonitis  whirl)  follows  volvulus  is  more  sudden  in  its  onset  and 
spreads  more  rapidly  than  in  the  other  fi^rms.  In  stningulalitm  this 
iiecurs  later  in  the  ease,  and  may  be  absent  altog:etiier,  the  [jatient 
dying  trurn  toxtemia  of  intestinal  ori^riu^ 

Distention. — In  general  [x^ritonitis  tlie  i>owel  is  greatly  inflated 
from  paralysis  of  |K'ristalsis,  and  immobile  as  a  whole.  In  strangu- 
latii>n  and  volvubis  the  involved  portion  of  the  bowel  alone  is  inflaU'd 
at  tirst,  and  its  mesenterj'  being  fixed  meehanically  at  the  point  uf 
oonstrietioD,  this  portion  is  free  from  peristaltte  movement.  The 
efferent  or  lea<ling-ofr  portion  is  contracted,  while  the  afferent  or 
leading-to  portion,  in  aise  of  strangulation  low  down,  fills  np  sh>wly. 
In  strangulation  higli  up  the  afferent  portion  Ix-eomes  mure  rapidly 
distended.  In  crises  of  obstruction  by  plugging  the  distention  gradu- 
ally decreases  in  volume  as  we  approaeli  the  stomach.  In  ailditidn 
to  this  there  is  not  sm*h  |>ronnu need  diffused  interference  with  |)eri- 
stalsis,  the  different  intestinal  eoils  iilling  and  emptying  themselves 
repeatedly » 

Sixty-^ight  per  cent.  «»f  all  eases  of  strangulation  give  a  prcviotis 
histiiry  of  jK-ritonitis,  and  in  12  jier  cent,  there  have  4M*curretl  sc»rae 
form  of  intestinal  disturbances  attributable  to  interference  with  the 
function  of  the  tube,  if,  indeed,  they  are  not  made  out  to  be  real 
attacks  of  obstruction,  more  or  less  complete. 

Symptoms  pointing  to  inriammatory  pnM^esses  in  the  region  of  the 
gjill-ldadder  and  dutKh^nimi  may  s<imetimes  be  obt^iined  as  a  part  of 
the  hi^t<Jry  in  crises  of  obstruction  from  impacted  gall-stone.  Prt^- 
cc<ling  biliary  colic  and  icterus  are  only  %'aluable  as  snggesting  the 
formation  of  calculi,  (iall-stones  sufficiently  large  to  ciuise  obstruc- 
tion usually  pass  directly  into  tlie  lx)wel  from  the  gall-bladder  by 
[wrfomtion. 

The  after-course  of  the  «ise  following  the  entrance  of  the  gall- 
stone into  the  intestine  can  lint  rarely  furnish  information  liearing 
upon  the  oeeurrence  or  seat  of  its  arrest. 

Early  vomiting  anti  prostration  are  the  signitiennt  features  of  an 
obstnietive  lesion  in  the  small  intestine,  while  tenesmus  and  bhHHly 
8tiH*l8  are  the  striking  characteristics  of  that  of  the  large  intestine. 
The  possibility  of  a  <lia|dimgmatic  hernia — with  its  histopr'  of  an 
itijury,  distended  and  tympanitic  arc^a  uj>on  one-half  of  the  thorax, 
restrict*n1  respiratory  niovementj^»  feeble  breath -sounds,  and  dimin- 
ishe<l  vtM-al  fremitus  and  vocal  resonance — txx^urring  coineidently  with 
symptoms  of  intestinal  obstruction,  should  not  be  overkM:>ked. 

Fiet^^d  obstruction  usually  furnishes  a  history  of  subacute  onset 
and  chronic  course.  Tlie  insidiousness  <»f  its  deveiopment  may  tlii*ow 
the  practitioner  off  his  guanl.     Its  recognition  dej>ends  mainly  uptm 
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the  demonstrated  presence  of  a  tumor  with  irregular  surfaces  lying  in 
the  course  of  the  intestine.  It  occurs  more  frequently  in  the  lai^ 
than  in  the  small  intestine,  and  above  the  ileo-csecal  valve  or  sigmoid 
flexure. 

Finally,  the  possibility  of  the  occurrence  of  intestinal  obstruction 
from  more  than  one  cause  should  be  borne  in  mind.  Thus,  the  start- 
ing-point of  a  fsecal  obstruction  may  be  a  cicatricial  contraction  from 
an  old  ulceration,  and  a  stricture  originating  in  malignant  disease  may 
not  have  encroached  sufficiently  upon  the  lumen  of  the  gut  to  give 
rise  to  obstructive  symptoms  until  it  serves  to  arrest  the  {lassage  of  a 
large  gall-stone.  The  latter  occurred  in  a  case  operated  upon  by 
myself. 

In  general  terms  it  may  be  stated  that  the  more  violent  the  onset, 
the  more  severe  and  jwrsistent  the  pain,  and  the  more  profound  the 
collapse,  the  greater  are  the  probabilities  that  either  strangulation  or 
volvulus  is  present. 

So  far  as  the  success  or  failure  to  differentiate  between  the  condi- 
tions causing  the  ol)struetion  and  its  bearing  upon  the  indications  for 
operation  is  concerned,  it  may  be  said  that  such  differentiation  is 
frequently  impossible  and  always  unnecessary.  In  all  cases  the 
diagnosis  can  be  made  l)y  exploratory  abdominal  section,  and  this 
course  is  imperatively  demanded,  both  from  the  diagnostic  and  thera- 
]>eutic  standi>oint. 

Prognosis. — In  obstruction  from  causes  residing  within  the  gut, 
such  as  foreign  bodies,  gall-stones,  faical  impaction,  etc.,  as  well  as 
occlusion  of  the  gut  from  turaor-])ressure  and  the  presence  of  the 
products  of  inflammation,  the  prognosis  is  more  favorable  than  when 
the  obstruction  is  due  to  strangulation  from  bands,  angulation,  or 
rotation.  Th(^  mortality  in  all  forms,  however,  unless  operated  upon 
early,  is  lii«j:h.  Operative  interference  is  not  usually  undertaken  until 
the  patient's  strength  is  exhausted  or  general  peritonitis  has  super- 
vened, with  the  result  that  an  undeserved  opprobium  is  Ciust  upon  the 
surgeon's  work.     The  following  is  illustrative  of  this  : 

Lobstein  ^  collected  60  cases  of  obstruction  due  to  gall-stones  not 
operated  upon.  Of  these,  29  died  unrelieved;  in  the  remaining  31 
the  gall-stone  passed  on  and  the  patients  finally  recovered.  On  the 
other  hand,  out  of  31  cases  turned  over  to  the  surgeon  for  operation 
19  died.  From  Lobstein^s  statement  of  the  condition  of  these  patients 
when  they  e^ime  into  the  surgeon's  hands,  it  is  apparent  that  they  be- 
longed with  the  necessarily  fatal  cases  without  interference  of  the  first 
collection.  On  the  other  hand,  the  fact  that  they  recovered  is  evi- 
dence that  the  31  favorable  cases,  in  w^hich  the  gall-stone  was  finally 
passed,  were  cases  of  incomplete  rather  than  of  complete  obstruction. 

^  Beitrdge  zur  klin,  Chirurgie,  Bd.  iii.  Th.  2. 
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Further,  tlie  re.sult8  obtained  in  the  second  collection,  viz,  12  out  of 
31  Gfisea,  are  to  be  cunsideretl  as  extraordinarily  favorable,  flince, 
between  pre-existing  sceptic  inflammatory  conditions,  prostration,  and 
tlie  existence  of  complete  obatniction,  the  majority  were  beyond  hojie 
when  the  ojierative  procedure  wa*s  instituted. 

Tlie  ocscurrenee  of  strangulatiim  is  the  important  feiiture  in  acute 
caseti,  the  fate  of  the  bowel  itj^elf  l>eing  of  far  greater  ini|»**rtitnee  than 
the  mere  *KM?urrence  of  obstruction  to  the  passage  of  fteeal  matter. 

L.  Rehn  '  obtained  10  recoveries  out  of  13  cases  of  acute  intestinal 
obstruction  by  early  operation.  Of  these  the  majority  were  cases  of 
strangulation  and  torsion.  One  was  a  case  of  flexion  due  to  the 
presence  of  a  suppurative  collection,  the  symptoms  disappearing  after 
evacuation  of  the  pus.  One  was  a  case  of  displacement  of  the  sigmoid 
flexure  due  Ui  the  presence  of  the  foetal  sac  in  a  case  of  abdominal 
pregnancy. 

All  cases  of  hyperacute  intestinal  obstruction,  i,  e,  those  involving 
interference  with  the  function  of  the  bowel  itself  and  causing  nutritive 
and  destrnctive  chnnges  in  its  walls,  invariably  prove  fatal  without 
ojMiratiun.  The  prognosis  in  operated  cases  will  largely  de|>cnd  upon 
the  promptness  with  which  the  alwloraen  is  opened  and  the  bowel 
released  from  its  dangerous  environment,  the  damage  inflicted  u{Xjn 
the  iDteMine  and  mesentery,  and  the  efle<:'ts  of  this  up.»n  the  system  at 
large. 

Treatment. 

Abdominal  Section  for  Inteetinal  Obstniction. — Inasmuch  as 
the  incision  must  l>e  largely  of  an  explorative  character  in  acute 
obstroetiun,  for  the  reason  that  it  will  rarely  occur  that  a  positive 
anatomical  diagnosis  will  have  been  made  \\ith  sntficient  certiiinty  to 
warrant  the  sui^eon  in  making  his  incision  directly  over  the  supposed 
site  of  the  obstruction,  this  h  usually  made  in  the  median  line,  and 
extends  from  ttie  umbilicus  above  to  the  ensiform  process,  or  below 
to  the  pubis.  The  incision  is  made  generally  by  preference  through 
the  linea  alba ;  it  may  pass  through  either  one  or  the  other  recti 
muscles.  By  some  this  latter  is  considered  an  advantage,  the  mus- 
cular cicatrix  giving  rise  to  less  liability  of  ventral  hernia.  Great 
care  must  be  exercised  as  the  peritoneum  is  reached,  if  there  be 
much  distention.  This  structnrt*  must  lie  held  well  away  from  the 
abdominal  contents  while  a  small  oj>ening  is  made.  This  is  enlarged 
without  releasing  the  peritoneum  until  the  index-finger  of  the  left 
hand  can  be  introduced.  The  further  enlargement  of  the  opening 
can  now  be  done  by  means  of  the  blunt  scissors  or  knife,  using  the 
finger  as  a  guide  and  exercising  great  care  tliat  neithrT  the  omentum 
or  intestine  above  nor  tlie  bladder  below  is  wiiunded.  One  i»r  two 
*  Archk/uf  Hiiu  Ckirur^  M.  xliiL  Th.  3,  C 
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vessels  may  require  clamping  for  a  short  time ;  these  do  not,  as  a 
rule,  require  ligature. 

As  soon  as  the  cavity  of  the  peritoneum  is  opened,  hot  towels  or 
gauze  compresses  should  l>e  at  hand  for  covering  the  distended  coils 
of  intestine  and  supporting  these  as  they  tend  to  escape  externally. 
Tlie  sigmoid  flexure  and  the  ileo-csecal  region  are  first  subjected  to  an 
inquiry  as  to  the  existence  of  a  twist  at  the  site  of  the  former,  or  intus* 
susception,  gall-stone  obstruction,  or  neoplasm  at  the  site  of  the  lat- 
ter. The  next  object  must  be  to  search  for  collapsed  small  intestine, 
which  may  be  generally  found  by  follow^ing  the  distended  coils  in  the 
direction  in  which  the  distention  increases,  this  leading  to  the  point  of 
obstruction.  Finally,  collapsed  gut  will  be  found,  and  when  this  has 
once  been  identified  it  is  but  a  question  of  short  search  between  the 
distended  coil  above  and  the  flattened  intestine  below  before  the  place 
of  obstruction  is  identified.  The  character  of  the  obstructing  agent 
is  now  determined  and  measures  taken  to  release  the  involved  intestine 
if  the  obstruction  be  from  without  the  gut ;  remove  the  offending 
substance  if  from  within ;  resect  the  intestine  if  the  obstruction  re- 
sides in  its  walls,  or  if  the  latter  have  become  gangrenous  from  pro- 
longed constriction  or  torsion  of  the  vessels  of  supply  in  the  mesentery; 
connect  together  the  portion  below  with  that  above  the  obstruction  by 
means  of  either  lateral  or  circular  enterorrhaphy  following  resection, 
or,  it  being  found  impossible  to  resect  the  diseased  parts,  the  applica- 
tion of  intestinal  anastomosis  and  elimination  of  the  diseased  portion 
by  either  lateral  implantation  of  a  portion  of  intestine  from  above 
into  healthy  intestine  below  the  obstruction,  following  section  at  the 
former  point,  and  closure  of  the  diseased  portion  of  the  bowel,  or  flat- 
wise approximation  of  two  bowel-surfiices  with  communicating  slits 
in  such  manner  as  to  "short  circuit"  the  intestine  and  carry  the 
fcecal  current  around  the  point  of  obstruction. 

Finally,  under  circumstances  demanding  that  the  operation  be 
brought  to  a  termination  as  quickly  as  poSvsible  the  operator  may  \ye 
comj)elled  to  resort  to  the  formation  of  an  artificial  anus  for  the  pur- 
pose of  temporarily  relieving  the  patient,  leaving  it  for  the  future  to 
decide  the  best  method,  if  any,  of  relieving  the  patient  from  his 
unfortunate  environment.  Under  circumstances  of  excessive  disten- 
tion these  manipulations  will  often  be  seriously  embarrassed,  and  it  will 
be  found  necessary  to  empty  the  coils  either  by  aspiration  or  incision. 

When  general  peritonitis  is  present  this  must  be  treated  upon  the 
lines  laid  down  in  the  chapter  devoted  to  that  disease.  In  the  absence 
of  this  compliciition,  and  if  infection  has  been  avoided  during  the 
operation,  the  abdomen  may  be  closed  at  once.  If  faecal  extravasa- 
tion has  occurred,  the  partes  contaminated  must  be  cleansed  as  rapidly 
as  possible  by  wij)ing  out  with  gauze.     The  question  of  flushing  the 
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abdominal  cavity  i^  ntill  subjmlke.  It'  rr^irteil  to,  a  six-teiiths  of 
1  per  cent,  solution  of  chloride  of  Roiliiim  in  sterilizeil  water  is  to  l»e 
employed.  A  teaspoon  fill  of  comu»f*ii  siiU  tu  the  (jiturt  will  be  suf- 
ficiently accurate  when  the  solutitm  must  be  impnivised* 

Rrsectiox  of  the  IxTEsTiNK, — The  diseased  portion  of  tlje 
bowel  must  be  completely  exf*isnl,  toiri'ther  with  a  V-!^hui>ed  pieee 
of  the  mesentery,  and  the  latter  tie<l  in  sections.  The  adjacent  jK>r* 
tiong  of  l>owel  mu^  be  emptied  and  cleansed  as  soon  a^*  ilivided.  The 
further  esca|M?  of  faecal  matter  into  the  field  of  operation  must  Ik> 
guanled  agtiinst,  either  l»y  the  application  of  a  suitable  clamp,  by  jmss- 
ing  a  narrow  strip  of  gauze  through  the  mesentc'ry,  well  away  from  (he 
ntiarhmenl  (if  the  latter  to  the  bowri^  lest  sc»uie  of  tlie  bI<jod-supply  to 
the  latter  be  interfered  with,  and  twistetl  to  constrict  tlie  bowel 
slightly,  or  by  the  thumbs  and  fingers  of  an  assistant  making  com- 
pression.    The  latter  is  always  to  be  |U'eferre<l  when  available. 

The  suture  of  the  divided  bowel  should  always  begin  at  the  mesen- 
tery, and  it  is  here  that  the  greatest  care  is  necessary  in  order  to  secure 
against  leakage.  After  tliis  has  been  done  the  suturing  is  to  be  com- 
pleted. The  interrupte<l  Lemlx-rt  suture  of  silk  should  l»e  employcnb 
Continuous  Lembert  suturing  is  not  to  be  used,  for  the  reason  that  it 
has  a  ten<lency  to  produce  a  purse-string  effect  and  eansi*  const rit*t ion 
of  the  bowel  at  this  pcjint.  When  c*>mplete<l  the  parts  should  piTscnt 
the  appearance  shown  in  Fig,  287. 
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App^nnoe  of  the  paru  when  eompletel;  tuiured. 

Since  extravasation  and  general  peritonitis  is  the  most  firec|nent 
cause  of  death  after  the  operation,  it  is  wise  to  leave  a  narrow  strip 

of  giinze  in  contact  with  the  suture-line,  and  ]vd  out  of  the  abdominal 
wound,  to  provide  against  the  accidental  giving  way  of  a  stitch  ;  this 
is  to  be  removed  after  forty-eight  hours.    As  additional  security  Senn 
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sutures  a  portion  of  the  great  omentum  over  the  entire  row  of  sutures 

ID  circular  entcrorrhaphy,  thus  completely  encircling  the  sutare-line 
by  a  detached  oiocntitl  gnitt  an  inch  wide. 

Lateral  anaatiimosis  after  rcsieetion  has  no  advantages  over  circular 
enterorrhaphy  as  just  described.  Even  with  the  most  rapid  technique 
yet  devised  it  will  be  necessiiry  to  close  the  divided  ends  of  the  bowel, 
wbicli,  if  projierly  done,  will  jvrobably  consuuie  quite  as  much  time 
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as  that  which  lia.s  Ijcen  saved  by  the  application  of  the  plates  of  booe 
after  8enii,  or  the  potat*j-plates  4if  I>a\vi>arn. 

Iiite^ithutl  Afuidomoms, — This  operation  is  designed  to  unite  por- 
tions of  the  intestinal  tnict  more  or  less  distant  from  each  other, 
without  tbe  necessity  of  resecting  an  intervening  portion  of  the  gut. 
It  is  a  useful  expedient  in  cases  in  whieli  the  patient's  condition  is 
such  as  to  demand  baste^  as  well  us  umler  eiixnimstanees  of  extensive 
disease  wliere  resection  caunot  be  done.  It*;  largest  Held  of  useful- 
ness is  in  the  small  intestine,  a  eiiil  as  near  as  possible  to  the  oljstruc- 
tion  and  above  the  latter  being  selected  for  tbe  purpose,  and  applied 
to  the  coil  itumediately  below.  Tbe  slits  of  eojuuninicatiou  shouhl  be 
made  diauietrieally  opposite  to  tbe  mej^enteric  attaclxments,  and,  to 
allow  for  subsequent  contraction,  whieb  always  L»ecurs,  tlie  opening 
should  be  not  less  than  two  inches  in  lengtli.  The  suturing  shuuld 
be  done  in  two  stages,  the  first  consisting  of  uniting  the  edges  farthest 
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frtHii  the  opemtor  by  a  continuous  stitch,  aB  shown  in  Fig,  288.  In 
case«  deniaiidiug  urgent  hasto  the  hemming  of  tiie  (!Ui  edges,  as  bUowu 
in  the  drawings  may  be  omittetJ.  The  second  stage  consists  of  unit- 
ing the  edge.s  ne^irest  to  the  tiperator  by  another  eontiniioiis  suture, 
and  finally  applying  a  second  suture-iiiie  all  tlie  way  around  the 
approximation-line  (Fig.  289). 

Fio.  289. 
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Tb«  lecood  or  Qnal  tui^e  tn  Inteotltiftl  ttQAitomoslft. 

The  method  of  intestinal  ana^itomosts  hy  Butnre  is  far  safer  than 
by  mr<*hanical  devices,  hut  the  time  recpiired  is  somewhat  hunger. 

In  all  operative  attaek^  upon  the  intestines  the  parts  to  Ix?  operatt^l 
upon  must  lie  bmnglit  outside  of  the  alMlouiinal  cavity  when  possible, 
and  the  rrtuaitider  of  the  viscera  protected  by  warm  towels  or  large 
gauze  comprea-^^s  during  the  nianipulation. 

In  elcising  the  abdomiiml  wuund  following  this,  as  well  as  all  ope- 
rations involving  the  cavity  of  the  pritoncum  thr«»ngh  the  anterior 
abfliiminal  wall,  it  is  essential  that  the  parts  sh*»nld  Iw  pniperly 
approximate!,  and  primary  union  obtained,  in  order  to  avoid  the 
subsequent  development  of  surgical  lieniia. 


Obstruction  of  the  intestines  may  be  eaii.sed  not  only  by  the 
mec^hanical  closure  of  the  Imneu  of  the  bowel,  such  iis  occurs  iti  eajsti 
of  strangulatetl  hernia,  but  also  by  certain  patholo^cal  states,  eiich  as 
peritonitis  or  enteritis,  which  by  ooeiLsioning  a  paretic  ooodition  of  the 
mui>cular  coats  of  tlie  intestinal  wall  favors  stasis,  with  resoltiint  fer- 
mentation of  the  complex  organic  compounds  contained  in  the  aliment- 
ary canal  and  the  development  of  typical  symptonis  of  obstruction, 
accorapaniwl  by  those  of  eitlier  intlanimatiou  or  of  septic  absorption. 

ChnicallVj  eases  of  intestinal  obstruction  are  classed  as  acute  or 
chronic,  depending  upon  the  violence  of  the  onset  and  the  severity  of 
the  course  of  the  disease,  No  sharp  distinction  can  be  drawn  between 
the  two,  and  each  is  liable  to  merge  into  the  other. 

Acute  intestinal  obstruetion  may  l>e  due  to  congenital  malformation; 
to  invagination  or  telescoping  of  one  portion  of  the  bowel  within 
another ;  to  internal  strangulation  by  bands,  diverticula,  membranous 
adiiesions,  constrictions  through  apertures,  or  attachments  of  organs  not 
in  themselves  diseased ;  to  volvulus  or  tAvisting  of  the  l>owel ;  to  im- 
paction of  foreign  bodies ;  and  to  intestinal  paralysis  and  distension. 

Chronic  obstruction  is  eominonly  due  to  stricture,  to  neoplasms,  to 
pressure  externa)  to  the  bowel,  or  to  impaction  of  fsecal  mastses, 

OONGENTTAI.  MALFORMATION.^ 

Narrowing  or  obliteration  of  the  int>estinal  tract  at  birth  may  be 
fiiund  in  any  portion  of  the  small  or  large  gut.  In  the  great  majority 
of  eases  observe*!  it  is  only  in  tlie  region  of  the  rectum  or  anus. 
Other  seats  of  preference  are  the  duodenum,  tlie  neigh Iwrhuod  uf  the 
ilecMsecal  valve^  and  the  sigmoid  flexure. 

As  ob^rved  in  the  lower  l>owel,  this  deformity  may  appear  as  a 
narrowing  (partial  occlusion),  atresia  (complete  occlusion),  or  absence 
(imperforation)  of  the  anus,  of  the  rectum,  or  of  both  these  stmetures. 
At  times  there  is  observe*!  a  stenosed  opening  in  an  abnormal  position. 

A  careful  statistical  study  of  cases  of  congenital  malformation  shows 

^  For  farther  coosidemtioD  of  this  subjeGt  tee  article  on  Heotd  Dmemm. 
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that  it  is  multiple  in  28  per  eent.  of  all  cases,  and  that  in  10  per  cent, 
it  is  of  such  a  nature  as  to  be  mechanically  irremediable. 

The  symptoms  of  congenital  malformation  causing  obstruction  of 
the  bowel  are  the  same  as  those  from  obstruction  dependent  on  any 
other  cause.  Shortly  after  birtli  faecal  vomiting,  pain,  and  tympany, 
together  with  absence  of  evacuation  from  the  bowel,  will  sufficiently 
indicate  the  nature  of  the  attack,  even  though  the  malformation  cannot 
be  detected  upon  inspection. 

The  treatment  of  this  condition  is  surgical.  When  atresia  depends 
upon  a  thin  membrane  occluding  the  auus,  a  simple  incision  will  give 
relief. 

For  imperforate  anus  the  coccyx  should  be  excised,  and  the  bowel 
should  be  sought  for  by  cutting  upward  and  backward.  The  incision 
should  not  be  carried  dceix^r  than  an  inch  and  a  half  at  the  mosL 
If  the  bowel  is  found,  it  should  be  brought  down  to  the  skin 
wound  and  stitched  in  the  position  that  the  anus  would  normally 
occupy. 

If  the  rectum  cannot  be  found  by  this  incision,  the  cut  for  left;  ingui- 
nal colotomy  should  be  made.  If  the  finger  passed  into  the  peritoneal 
cavity  finds  that  the  perineal  incision  can  be  safely  deepened,  with  a 
condition  of  the  rectum  which  will  allow  of  its  being  drawn  through 
this  oi)ening,  the  operation  first  undertaken  should  be  completed  and 
the  inguinal  incision  should  be  closed.  If,  however,  the  conditions  are 
such  that  an  attempt  to  form  a  new  anus  is  inadmissible — as,  for  instance, 
when  there  is  complete  absence  of  the  rectum  and  atresia  of  the  sigmoid 
flexure — left  inguinal  colotomy  should  be  performed.  The  gut  should 
be  held  in  place,  after  suture  of  the  skin  to  the  parietal  peritoneum,  by 
a  piece  of  rubber  catheter  passed  across  the  wound  and  through  the 
mesentery  close  to  the  bowel.  Stitches  should  of  course  be  inserted. 
Before  securing  the  bowel  in  this  way  a  digital  examination  should  be 
made  in  the  regions  of  the  ileo-cajcal  valve  and  duodenum,  since  mal- 
formation is  frctjiiently  multiple,  and  these  are  the  commonest  seats  of 
im})erfect  or  arrestal  development. 

If  the  obstruction  does  not  depend  upon  atresia  of  the  anus  or 
rectum,  exploratory  abdominal  section  should  be  ])erformed  in  the  hope 
of  finding  the  seat  of  trouble,  and  of  remedying  it  by  excision  and 
end-to-end  suture,  lateral  anastomosis,  colostomy,  or  enterostomy. 

Intussusception. 
The  term  intussusception  implies  that  one  portion  of  the  gut  is 
invaginated  or  turned  within  the  lumen  of  another  part  immecliatelv 
adjoining.  This  forms  a  tumor  made  up  of  three  layers  of  bowel.  The 
intussusceptum  is  composed  of  the  enterino;  and  returning  layers,  while 
the  receiving  layer  is  called  the  hitusswscipieiis  or  sheath.     Usually  the 


INTUSSUSCEPTIOK 


481 


iipjwr  segrueiit  of  the  pjut  h  i*«?i'€ivetl  into  the  loM'er.  "  Hetrograde 
iiitiissiisi'eiition  "  is  a  torni  applipil  to  a  etjodition  tJie  iTvrrse  of  tliis:. 

The  invacfiimtitiii  niiiy  Iw  cHferk\  involvin^jc  the  stnjill  intestine's 
only.  It  may  1m?  Um-ixrcal:  in  tliis  form  the  ileum  and  eax'unij 
toj^'tlier  with  the  ilpix.'a?eul  valve,  are  turned  into  the  t^ulon'  It  may 
!)€  iko-mlk:  m  tliis  form  the  ileum  is  [)ruhitJ>^e<l  tlirMiit^di  the  ileo- 
cecal valve,  tlie  latter  retaining  it,s  proper  relative  jvosition  until,  us  a 
result  of  secondary  changes,  it,  together  with  the  caecum,  is  more  or 
less  displaced.  It  may  he  colic ,  in  whieh  case  It  involvesi  the  colon 
only.  Or  it  may  l>e  rccidlj  the  seat  of  trouble  being  situatctl  entirely 
within  the  rectum. 

Invagination  in  it.-^elf  dtx^  not  entirely  f^H-hide  the  lumen  of  the 
bowel.  Complete  ohstnietion,  huwever,  fVetpiently  results  from  swell- 
ing of  the  involved  an.'a,  de|K»ndent  mmn  constriction  at  the  neck  of  the 
intussusceptum,  and  from  lodgement  of  faces.  As  a  result  of  the  itiflam- 
mation  excited  hy  ihe  etmstriction  the  serous  surfaces  of  the  entering 
and  returning  layers  of  the  invagination  frequently  become  adherent. 

Invagination  is  one  of  the  commonest  causes  of  intestinal  olistruc* 
tion.  In  the  first  year  of  life  oh)?truetiou  from  invaginatirm  is  more 
frequent  than  from  the  sam  of  all  the  other  causc»s  cKx^asioning  this 
ctmdition*  After  the  fifth  yt*ar  intiii?flngeeption  lx*<junie.s  compara- 
tively rare  till  tlic  fortieth  or  fiftieth  year,  when  it  again  inereiLscs 
in  frequency  of  occurrence.  The  Ileo-t^secal  region  is  the  favorite  scat 
of  invagination. 

The  onset  of  intussusception  ih  characteriyied  by  sudden  violent  pain. 
After  some  time,  usually  a  few  hours  in  children,  the  pain  ceases  aa 
suddenly  as  it  nimmenfx/(l,  and  there  is  an  interval  of  quiet.  This  is 
followed  by  a  return  o^  pain,  the  paroxysms  becoming  more  violent 
and  prolonged  and  the  intervals  becoming  less  marked  as  tlie  disease 
progresses.  Vomiting  is  an  almtist  coastant  symptom.  Its  severity 
bears  relation  to  the  decree*  of  obstruction  rather  than  to  its  seat. 
Bloo<l-stained  mucous  evacuations  are  rarely  absent.  In  children 
diarrhrea  is  common  throughout  the  whole  course  of  the  case.  In 
connei'tion  with  the  mue<>sanguinc>lent  e%"acuations,  tenesmus  or  strain- 
ing is  very  marked.  In  more  than  half  the  cases  a  tumor  can  be  felt 
'n  the  left  iliac  region  or  l)v  the  finger  passed  into  the  anus.  If  this 
tumor  is  carefully  oliscrved,  it  may  be  found  to  have  an  erectile  and  a 
vermitndar  motion. 

In  the  chronic  form  of  invagination  there  may  be  no  symj^torus 
other  than  recurring  paroxysms  of  pain,  metoorism,  nnd  ohstntctive 
symptoms. 

The  mortality  of  intui^uscx^ption  as  treated  by  the  ex|>eetant  mcthixl 
^is  about  74  per  cent.  The  cJiances  for  life  are  best  when  the  disease 
occurs  at  about  the  age  of  puberty.     Sloughing  and  dii^charge  of  th^ 
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intuaBiiaoeptioD  are  favorable  sigtis^  siuce  41  per  ceot.  of  cases  in  whicli 
this  ocxjura  recover. 

The  treat nieiit  for  intussusception  may  be  eitlier  medical  or  surgical. 
Tlie  t^tatiNtii-s  ol'  aklominul  section  fur  invagination  give  tlie  mortalitv 
percentage  as  75.4.  There  can  be  little  donbt  that  in  reality  it  is  even 
higher  than  this,  sint'e  there  is  a  natural  teiidenev  to  report  onlv  favor- 
able cases.  Abdominal  sectiun  has  usually  bt*en  considereil  onlv  after 
days  spent  in  reijcated  and  inefft?ctual  efforts  at  reduction,  when  the 
patient's  strength  is  far  spent  and  immediate  death  is  j^taring  liini  in 
tlje  face.  Under  tliese  eirenmstanais  it  is  nntair  to  winpare  the  statis- 
tics of  operative  cases  with  those  treated  exiiectantly,  yet  the  mortal ity 
against  the  surgeon  is  less  tlian  2  \wt  cent* 

Considering  the  class  of  aiscs  in  which  section  has  been  emploved, 
any  jjercentage  of  success  would  be  encouraging;  if  resorted  to  when  all 
Oiuditions  are  favorable — that  is»  imraed lately  after  one  thoroug-li  effurt 
to  accomplish  roiUietion  without  operation — the  jKTwntage  of  recovery 
would  probably  be  so  high  that  even  the  most  conservative  would  be 
dispose<:l  to  rcx*oinmend  this  fi>rni  of  treatment. 

The  meilieiil  treutment  of  iutussuseejition  is  exceedingly  simple. 
Morphine  and  atropine  may  ho.  admiuisteretl  hypoderniically  in  quan* 
titles  sufficieut  to  relieve  the  acute  sufftTiug,  Lavage  of  tlie  stomach 
may  be  practised  if  the  vomiting  is  fre<|uent  aufl  exhausting,  and  par- 
ticularly if  the  eructatjCHl  matter  5s  very  offensive.  As  a  mild  antiiieptic 
boric-acid  solution  may  l>e  eniph>ye<l  in  place  of  water  alone. 

The  pathology  of  intussusception  shows  that  disinva^ination 
becomes  difiicult  in  direct  proportion  to  the  length  of  time  which 
hns  elapsed  since  the  onset  of  symptoms;  hence  everv^  hour  that 
treatment  is  delayed  diminishes  tlie  champs  of  success.  Provided  the 
case  IS  not  of  such  long  standing  that  tight  adhesions  have  prubablv 
made  reduction  inipos.sible,  or  straugulatiuu  has  prodnwd  a  partial 
necrosis,  etlier  should  bt*  admiuistercil  to  its  full  surgical  extent,  pro- 
ducing complete  relaxation  of  the  muscular  system.  By  means  of  a 
fouutain  syringe  a  0.7  per  cent,  saliuc  solution  at  a  tempt^mture  of  105° 
F.  should  l>e  slowly  forced  into  the  rectum  under  a  pressure  of  not 
over  two  pounds  to  the  inch.  (Elevation  of  the  reservoir  tour  feet,) 
The  liquid  is  prcveuted  fnjm  running  out  of  the  IkjwcI  by  n^eaus  of  a 
shoulder  njioii  the  inja'tion-pipe,  readily  made  by  wra^iping  tlic  latter 
with  a  narrow  bandage.  The  abdomen  should  be  gently  kneaded. 
This  treatment  should  be  continued  for  fifteen  minutes,  the  pressure 
being  gradaaliy  increased  till  it  reaclies  four  pounds.  This  is 
obtained  by  elevating  the  reservoir  eight  feet.  This  trial  at  forced 
reduction  must  be  thorough  and  finaL  There  shunM  be  no  idea  that 
it  is  to  be  repeated  witlx  more  care  ami  attention  to  detail. 

If  there  is  a  distinct  tumor,  the  probable  success  of  the  method 
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ftbove  detailed  will  he  denotel  by  its  disapiK^a ranee  ;  the  pa^itive  failure 
by  the  tiiraor  occupying  the  .same  position  as  l.>efure  treat tiieiit  and 
rotainhig  iti*  full  size.  In  the  latter  cajae  the  surgeon  should  pnx-ef^l 
to  operate  at  once,  while  the  patient  is  .still  under  the  influence  of  the 
anaesthetic.  In  the  njiyorily  of  eases  tlie  succc^ss  ut*  t!ii,s  forrerl  injec- 
tion can  be  determined  only  by  allowing  the  patient  to  come  out  of 
his  ether ;  the  progress  of  symptoms  will  then  i|uiekly  det-ide  as  to 
whetlier  a  cure  has  been  effwtetl  or  nt)t.  Section  shuuld  be  per- 
fiyrnietl  the  moment  it  becomes  clear  that  invagination  still  persists, 

Wlieu  the  severity  of  the  symptoms  and  the  amount  of  obstruction 
denote  markotl  strangulation,  and  the  patient  has  not  been  seen  for 
several  days  from  the  onset  of  the  attack^  abtlominal  setlion  sivould 
l>e  the  first  re^sort. 

If  there  is  a  tumor,  incision  should  be  made  over  it.  In  the 
aljsenee  of  tins  sign  the  opening  should  be  made  in  the  liuea  alba 
L>etow  the  undjilicus.  When  the  invagination  is  found,  it  sbouhl  be 
reduc^^l  Ijy  grasping  the  tumor  at  its  lowest  part  and  endeavoring  by 
gentle  continued  pressure  to  reduc<>  the  venous  congestion ;  then  by 
traction  from  al»<*vc  and  pn:^ssure  fn>m  below  the  reduilion  will  be 
much  facilitattHb  If  atlhesions  are  formcil  about  the  neck,  these*  may 
be  broken  up  by  a  pn»be  jjossed  between  the  entering  and  returning 
layer  and  carric<l  around  the  circumference  of  the  bowel*  If  the 
atlhesions  arc  so  tight  that  restoration  «>f  the  gut  to  its  n^irmal  position 
is  impossilde,  enten>stomy  and  the  forma titm  of  an  artificial  anns  are 
justified,  provided  the  ji^iticnt's  cunilititm  is  such  that  lurtber  0|H'ra- 
live  interference  will  not  be  tolerated.  The  ojieratioii  of  choice,  how- 
ever, consists  in  suturing  the  intussuseipiens  to  the  intussusccptnm 
at  the  ring  of  external  contact,  making  a  twoinch  longitudinal 
incision  through  the  intussuseipiens,  dividing  through  this  cut  the 
intussusceptnm  and  pushing  the  portion  cut  away  down  along  the 
coh>n  till  it  can  be  delivered  through  tlie  anus,  sewing  together  the 
cut  borders  of  the  entering  and  returning  layers  of  the  intussuseipiens 
by  a  continuous  suture,  and  finally  closing  the  longitudinal  incision 
in  the  intussusceptnm  by  a  I^mbert  suture.  Spontaneous  resolution 
may  subsequently  take  place  with  complete  restoration  of  the  con- 
tinuity of  the  alimentary  canab 


Internal  Stranoulation. 

Next  to  intussusception,  internal  strangulation  ranks  in  order  of 
frequency  as  a  cause  of  intestinal  obstruction.  It  commonly  occurs  in 
males  l>ctwcen  the  thirtieth  and  fortieth  years,  and  is  in  the  great 
majority  of  rasi^s  due  to  the  remains  of  a  former  ]»f*ritonitis.  It  may 
be  due  to  isolated  peritoneal  adhesions,  to  cords  formed  from  the 
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omentum,  to  Meckel's  diverticulum,  to  normal  structures  abnori 
attached,  or  to  slipping  of  the  gut  through  slits  and  apertures. 

Internal  strangulation  may  be  sudden  or  gradual  in  developi 
Usually  without  cause  there  is  sudden  agonizing  pain  located  t 
the  umbilicus  ;  this  pain  is  constant,  but  has  paroxysnml  aggraval 
There  is  vomiting;  this  is  constant,  gives  no  relief  to  the  patient 
becomes  f«ecal  about  the  third  day.  There  is  constipation,  v 
becomes  absolute  as  soon  as  the  bowel  below  the  seat  of  obstruct! 
emptieil.  There  are  often  localized  tenderness  and  percussion  dul 
(  I  which  when  present  denote  with  some  certainty  the  position  o: 

j  strangulated  bowel.     There  is  violent  peristalsis,  and  meteorism 

j  develop  slowly.     The  pulse  becomes  rapid  and  weak.      TJnles 

!  flammation  develops  the  temjwniture  remains  about  normal  or  a 

!  below.     The  urine  is  greatly  diminished  in  quantity  and  con 

f  albumin. 

The   treatment   of  internal   strangulation   is  obviously  open 

1  Although  a  cure  is  possible,  either  by  the  rupture  or  absorption  o; 

I  constricting  band  or  by  an  intestinal  anastomosis  by  ulceration, 

I  result  must  be  exceedingly  rare  when  the  condition  of  strangulati 

fully  established.     Injection,  massage,  electricity,  or  any  or  all   oi 

!  therapeutic  means  usually  resorted  to  in  cases  of  obstruction,  can 

by   the   merest  accident  he  of  the  slightest  avail.     In  any  cas 

obstruction  characterized  by  such  fulmiiiant  symptoms  as  are  com 

in   strangulation,   alxlominal   section  with  the   idea  of  mochani 

removing  tlie  ciuise  of  obstruction  should  be  the  first  resort. 

At  times  the  onset  of  the  malady  is  siguallcHl  by  most  prof 
shock ;  this  may  demand  treatment  before  operation  can  be  |)erfor 
External  heat,  full  doses  of  morphine  and  atropine  administered  li 
dermiciilly,  and  whiskey  by  the  bowel,  4  ounces  diluted  with  eight  t 
that  quantity  of  hot  water,  offer  the  best  hope  of  promoting  reac 
Should  the  shock  not  yield  to  this  treatment,  and  should  the  symp 
be  steadily  progressive,  aniesthesia  should  be  produced  by  the  least 
sible  quantity  of  ether,  the  abdomen  opened,  and  a  hurried  search  i 
for  the  seat  of  constriction.  Such  exploratory  section  is  often 
sible  under  infiltration  anaesthesia  with  eucaine  or  cocaine, 
should  be  relieved  as  rapidly  as  possible,  and  the  peritoneal  c; 
should  be  flushed  with  hot  saline  solutions.  If  under  these  cin 
stances — that  is,  operation  during  profound  shock — the  seat  of 
struction  cannot  be  found,  or,  if  found,  the  obstruction  cjinnc 
readily  overcome,  an  enterostomy  is  clearly  indicated. 

When  the  patient  is  in  good  condition  a  free  parietal  incision  sh 
be  made :  the  congestion  and  discoloration  of  the  strangulated  b< 
the  distention  above  the  point  of  occlusion,  and  the  empty,  flaccid 
dition  of  the  intestine  l)elow  will  each  serve  as  valuable  guides  U 
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seat  of  trouble.  Not  only  should  the  e«)nstrif*tion  \ye  i-elieved,  Init  tlie 
constriftinj^  hands  shouhl  l^  entirely  reniovecl.  Thus^  if  tlie  appndix 
h  the  seat  of  trouble,  it.s  lipitioo  and  cnrn|*]ete  removal  are  indiaittxL 

It  is  a  matter  of  prime  inifKiilaiiee  aft<*r  relief  of  the  stningulution 
to  evacuate  the  distended  and  paralyzed  boweh  Tliis  may  be  acciira- 
plishe<l  by  means  of  f)iie  or  mure  indi^ionfl,  which  can  Ix^  elustnl  readily 
by  means  of  the  Lembert  suture.  These  sutures  are  motit  readily 
inserted  before  the  incisions  are  made.  When  the  obstruction  is  due 
to  the  matting  together  of  a  number  of  intestinal  eoils,  unless  the 
adiiesions  can  be  readily  broken  up  the  safety  of  the  {mtieot  will  be 
contiuUed  best  by  performing  either  an  intestinal  anastomosis  between 
the  healthy  bowel  leading  to  the  adherent  coils  and  that  leatling  from 
them,  or  by  forrnifig  an  artiticial  anus.  Constant  peristaltic  and 
respiratory  intra-al>dominal  motion  may  ultimately  cause.the  complete 
disappeaninee  of  extensive  intestinal  or  omental  adhesions. 

In  cases  of  strangulation  alimentation  should  be  administered  by 
the  rectum,  and  stimulants  used  freely  either  by  the  reetura  or  sub- 
cutaneously.  The  stomach  should  be  washed  out  thoroughly  before 
operation,  this  treatment  being  rejM  ared  in  proj)ortion  to  the  severity 
of  the  vomiting.  Absolutely  nothing  should  be  given  by  the  mouth. 
After  the  cause  of  the  constriction  lias  been  removed  a  saline  purge 
acts  as  a  valuable  aid  in  restoring  tone  to  the  paretic  boweU  McCosh 
has  suggested  giving  this  through  the  bowel  incision  made  for  the 
purpose  of  relieving  disfentinn  and  evacuating  the  intestinal  contents, 
Pneumonia  is  a  common  sequel  of  strangulation. 

Volvulus. 

Twisting  of  the  bowel  is  the  cause  of  intestinal  obstruction  in  about 
3  per  cent,  of  all  funes.  The  twist  in  usually  about  tlie  mesentery  as 
an  axis.  This  form  of  inte^iinal  obstruction  occurs  most  commonly  in 
men  pa*?t  middle  life  who  have  long  suffered  from  constipation.  The 
sigmoid  flexure  is  most  fmjuently  affected.  Even  iu  the  form  charac- 
terized  by  the  intertwining  of  several  locjps  it  is  with  the  sigmoid 
flexure  that  the  small  bowel  usually  lject)mes  entangled, 

A  long  mesentery  witli  a  companitively  narrow  attachment  is  neces- 
sary for  the  development  of  the  twist.  This  may  \yc  congenital ;  more 
commonly  it  is  aecpiire*!,  years  of  eoa^itipation  so  dnigging  upon  the 
sigmoid  flexuiv  tliat  it  is  greatly  elongated,  the  two  extremities  being 
constantly  mt»re  approximated  until  the  condition  suitable  to  the  devel- 
opment of  the  tn.iuble  obtains. 

Venous  congestion  plays  an  important  part  in  the  changes  dependent 
upon  volvulus.  The  involved  lo<»p  l>ecomes  engorged  with  hloiHl  and 
immensely  distende<l  from  deajmp^sition  of  its  Djutents,  Peritonitis 
is  very  frequently  develo|KHh     The  constricted  |>ortion  of  the  bowel 
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becomes  ganj^rcnous.  As  in  other  foriii8  of  intef<tinal  obstractioD, 
obstinate  constipation,  vomitinpr,  and  alxlominal  distension  are  present 
The  disease  has  no  distinctly  dia^ostic  features,  but  should  be  sus- 
pected when  in  a  man  at  or  fmst  middle  age,  of  constipated  habit^ 
severe  but  not  agonizing  i)ain,  attended  with  symptoms  of  moderate 
shock,  inaugurate  an  illness  characterized  by  moderate  bilious  vomit- 
ing, absolute  constiiMition,  and  great  abdominal  distension,  with  ten- 
derness ap|x^ring  shortly.  Tenesmus  and  a  history  of  distension, 
first  appearing  in  the  region  of  the  colon,  would  still  further  strengthen 
the  diagnosis.  The  (piantity  of  fluid  which  could  be  injcx^ted  through 
the  anus  would  ncccssjirily  Ih»  limited. 

The  treatment  for  obstruction  from  volvulus  is  purely  surgical. 
Purgatives  are  as  evil  in  their  effects  as  in  other  forms  of  obstruction, 
and  their  administration  has  often  been  the  starting-point  for  the  onset 
of  acute  general  peritonitis.  A  gradual  forced  injection  of  water  with 
the  patient  in  the  knee-elbow  jwsition  may  {K)ssibly  accomplish  reduc- 
tion before  the  bowel  is  fixed  in  its  abnormal  position  by  distension, 
congestion,  and  peritonitis. 

If  the  diagnosis  is  fully  established,  no  time  should  be  lost  in 
opening  the  belly,  untwisting  the  bowel  segment,  and  evacuating  its 
contents. 

Resection  nnd  end-to-ciid  suture  or  enterotomy  may  be  necessi- 
tated by  gangrene  and  by  tin?  impossibility  of  rt»taining  the  bowel  in 
a  normal  position. 

Lavage  of  the  stomach,  the  avoidance^  of  food  by  the  mouth,  and  in 
general  tlio  treatment  api)licable  to  other  forms  of  obstruction  are  valu- 
able in  Ciises  of  volvulus. 

Obstruction  from  Foreign  Bodies. 

Under  this  heading  are  considered  not  only  those  cases  of  obstruo- 
tion  due  to  foreign  IxKlies  which  when  swallowed  lodge  in  some  portion 
of  the  alimentary  canal  and  mecjhanically  block  the  onward  passa^  of 
its  contents,  but  also  those  cuses  in  which  acute  symptoms  are  produced 
by  intestinal  concretions,  enteroliths,  gall-stones,  hydatids,  or  any  mass 
sufiiciently  large  to  block  the  bowel. 

A  foreign  Ixxly  which  has  passed  into  the  stomach,  if  of  large  size, 
will  probably  be  arrested  in  that  viscus.  Should  it  pass  the  pylorus  it 
will  probably  lodge  in  the  caecum.  If  the  ca?cum  is  safely  passed,  its 
final  evacuation  is  not  yet  assured,  since  the  rectum  is  also  a  favorite 
lodging-place  for  these  bodies. 

Large  numbers  of  small  IkkHcs  may  be  swallowed  which  individu- 
ally can  readily  pass  through  the  bowel,  but  which  taken  in  great 
quantity  may  form  a  conglomeration  sufficiently  large  to  produce 
occlusion.     Cherry-stones  frequently  act  in  this  way,  and  cases  are  on 
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recx>rd  where  concentric  masses  of  hair  filling  the  stomach  and  stDall 
intestines  have  caused  deatli   from  ohstrnction. 

In  the  majority  of  eases  the  a\sophagU8  i?;  an  aeeurate  gauge  as  to  the 
po^sihiUty  of  a  bmly  pa^^ing  tlie  entire  length  of  the  alimentary  canal, 
the  chances  being  largely  in  favor  of  spontaneous  di.seharge  of  whatever 
has  |>assed  into  the  stomach  through  the  cardiac  valve,  Bonet  states 
that  Cliarles  II.  of  England  placeil  a  razor  and  two  knives  in  the 
mouth  of  a  professional  sword-swallower ;  they  were  swallowed,  and 
discharged  per  anum  upon  the  third  day. 

The  diagnosis  of  obstruction  from  foreign  bodies  ivill  usually  depend 
upon  the  history  of  the  case.  If  the  symptoms  are  causes]  by  the  lodg- 
ment of  a  gall-stone  in  the  iKJwel,  there  can  commonly  be  elicited  a 
previous  record  of  sharp  colicky  pain,  of  partial  obstructioUj  of  vomit- 
ing,  and  of  some  local  peritonitis  about  the  region  of  the  liver.  In 
obstruction  by  foreign  IxMiii^  the  distension  is  slight ;  tlie  amount  of 
systemic  shock  is  far  less,  and  the  duration  of  the  attack  is  somewhat 
longer,  than  usually  obtains  in  other  tVirms  of  obstruction.  The  symp- 
toms frequently  denote  only  partial  bliK^ing,  the  vomiting  being  mml- 
erate  in  amount  and  not  stercx>nieeous,  and  tlie  constipation  not  bt^ng 
absolute.  Except  in  the  case  of  entei'oliths  and  very  large  ibreiga 
bodies  a  tnnn»r  can   rarely  l»e  felt* 

When  obstruction  is  fully  develo|K*il  and  the  diagnosis  of  a  foreign 
body  in  the  causative  r6le  fairly  established,  an  abtlominal  section  with 
removal  of  the  foreign  bofly  is  indicated-  If  the  IcKlgment  is  in  the 
rectum,  the  IkmIv  sh*>uld  of  course  be  removetl  through  the  anus.  If 
operation  is  absolutely  refused,  the  controlling  of  pain  and  violent  per- 
igtalsis  by  morpluue  hypcMlermically,  dw'p force*  1  eneniata,  gentle  mas- 
sage, and  feeding  by  the  rwtum  may  be  tritil.  A  tier  acute  obstructive 
symptoms  have  passed  off,  a  continued  gentle  action  upon  the  bowel, 
such  as  is  produced  by  a  pill  composed  of  aloin,  strychnine,  and  bella- 
donna, is  indicated. 

Intbstinal  Paralysis. 

Intestinal  obstruction  may  develop  suddenly,  and  may  run  to  a 
fatal  issue,  yet  at  the  autf>psy  there  may  be  no  sufficient  cause  found 
for  the  symptoms  oliserved  during  life.  In  some  of  these  eases  the 
muscular  coat  of  the  bowel  is  found  intact.  The  symptoms  may 
depeufl  upon  reflex  action  or  up^in  a  general  condition  of  the  nervous 
*»\*9tem  ;  tlms  severe  injur}'  to  the  testicle,  operations  ab*>ut  the  rectum, 
or  general  hysteria  Ijave  all  been  acoompanicfl  by  symptoms  of  acute 
intestinal  obstrnction.  These  symptoms  are  usually  of  an  evanescent 
charaHer,  and  are  promptly  relieved  by  attention  to  the  condition  which 
excited  the  reflex. 

After  alxlominal  wounds,  however,  tedious  laparotomies,  or  severe 
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contusions  in  the  abdominal  region,  there  may  be  developed  a  condition 
of  intestinal  paralysis  which  quickly  leads  to  obstruction,  to  great  dis- 
tension, and  to  death  from  either  septic  absorption,  exhaustion,  or 
peritonitis. 

Inflammation  or  ulceration  of  the  mucous  membrane  sometimes 
causes  cessation  of  peristalsis  and  resultant  obstructive  symptoms. 
Denarii  gives  the  history  of  a  ease  perishing  after  nearly  two 
weeks  of  obstinate  constipation.  There  was  great  meteorism  and 
systemic  depression,  but  no  pain  or  fever.  At  the  autopsy  a  rodent 
ulcer  of  the  des<'ending  colon  was  found  ;  beyond  this  nothing  patho- 
logical was  observed  in  connection  with  the  intestinal  canal,  excepting 
great  distension.  It  is  probable  that  in  the  great  majority  of  these 
cases  of  paralysis  the  symptoms  are  dependent  upon  extension  of  irri- 
tation or  inflammation  from  the  raucous  or  peritoneal  coats  of  tlie  bowel 
to  the  muscular  layer. 

Fatty  degeneration  of  the  muscular  coat  of  the  bowel  may  act  as  a 
direct  cause  of  intestinal  oKstruction  and  death.  In  one  case  examined 
by  Jordan  the  microseoixi  (!onfirmed  the  fatty  change  which  the  mus- 
cular fibres  were  supposed  to  have  undergone.  The  patients  who 
exhibit  this  degeneration  are  those  who  suffer  from  fatty  changes  in 
other  parts  of  the  bcnly.  The  ultimate  paralysis  is  commonly  produced 
by  flatulent  distension,  but  any  injury  or  operation  about  the  peritoneal 
cavity  or  pelvis  may  determine  the  incomixjtency  of  the  already  weak- 
ened muscular  fibres.  It  is  universally  re<x)gnizo(l  that  in  very  fat 
patients  syniptonis  of  intestinal  obstruction  are  peculiarly  prone  to 
occur  after  abdominal  stx^tion. 

A  purely  neurotic  paralytic  obstruction — such,  for  instance,  as  is 
dependent  upon  hysteria — would  Ix*  marked  by  irregularity  in  course 
and  the  characteristic  manifestations  of  disordcral  nerve-action.  When 
observed  it  has  been  in  the  persons  of  hysterical  females.  Although 
such  patients  may  suffer  from  faical  vomiting,  there  may  be  com- 
plete absence  of  tymi)any.  The  reflex  paralysis  has  also  been 
characterized  by  short  duration  and  sudden  disappearance  of  sym|>- 
toms. 

The  paralysis  dependent  upon  abdominal  injury  or  visceral  ex|)o- 
sure  is  that  most  commonly  encountered,  since  it  is  this  form  which 
occurs  after  operation.  Following  alxloniinal  sec»tion,  the  course  of  the 
patient  may  seem  satisfactory  for  from  one  to  three*  days,  when  a  con- 
dition of  partial  collapse  sets  in.  Unless  the  patient  is  very  closely 
watched  th(»  onset  seems  sudden.  The  pulse  is  rapid  and  running,  the 
belly  quickly  becomes  greatly  distended,  there  is  vomiting  of  ingested 
food  or  bilious  matter,  and  there  is  absolute  constipation.  Pain,  though 
severe  at  times,  does  not  reach  the  agonizing  intensity  characteristic 
of  strangulation.      TIutc   is   no    marked   tenderness  and  no  charao- 
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teristic  altcTatioii  in  tlie  teniporatnn\  Bratli  sktii?-  to  iH^air  tVom  heart 
fail  HIT, 

Paralytir  t>histriirti«Jii  il(^|K^nrl<'iit  ii[Mtn  clqrenemtivc!  rliaMgo8  in  the 
nnis*nilar  laypr  of  the  bowels  i.s  usually  observeil  in  patit^iiti*  who  are 
a<lvancH?d  in  years,  and  whii  ahow  atheromatous  or  fatty  change  in 
other  parts  of  the  ]wKh\  There  is  a  preceding:  history  of  hmg  oonsti- 
p.ition»  and  possibly  of  exxiasional  attiieks  of  temporary  r>bstrnction. 
The  arute  onset  is  usual ly  preeetled  by  obstinate  t?onstipution,  symptoms 
of  obstrnetion  develupinrr  after  the  taking  of  an  active  purge.  The 
symptoms  are  tlic  same  as  tliose  characteristie  of  intestinid  paralysis 
from  other  causes. 

It  is  partieularly  in  eas^  of  intestinal  |>aralvsis  that  salines  have  won 
their  reputation.  Adtiiinistereil  in  the  first  stage,  bc^ibi^e  paralysis  has 
fairly  develojjofl,  they  seem  to  have  the  piwer  of  re-establishing  |>eri- 
stalsis,  of  restoring  tone  to  the  niuseiihir  coat  of  the  lx*wel,  and  of  swc^ep- 
ing  from  the  intt'^tinal  tracts  the  partially-digested  matter  ripe  for  fer- 
mentation and  putrefaetiotK  Thai  the  paralysis  dependeut  upon  a  bi'gin- 
ning  typhlitis,  salpingitis,  ur  any  form  of  load  jx'ritonitls  has  been 
many  times  avoide«l  by  the  pmmpt  administration  of  saline  eattjartit^ 
cannot  for  a  moment  U-  doulit^xl.  Salines,  then,  should  Ix^  administert^iJ 
fjvely  in  the  lM*giiming  of  this  form  of  obstruct  inn. 

If  the  distension  lias  reauhetl  any  grt^at  develnpmerjt  and  vomiting 
basset  in,  ^aline^  are  no  longer  indiete<b  Absohitely  notliing  slioidd 
be  given  by  the  mouth  ;  lavage  of  the  stomach  shoidd  k*  practise*!  ; 
the  nx'tal  tulie  slioidd  Ix'  inserted  to  excite  peristalsis  and  dmw  off 
wind  from  the  rectum  ;  the  patient  .sliould  be  freely  stimulated  by 
whiskey  j)er  rectum  or  hy|)odermieally  ;  and  the  faradie  current  should 
be  applied  with  one  metal  pole  within  the  anus,  the  other  being  plaeed 
over  the  motor  points  of  the  abdominal  muscles  and  full  doses  of 
strychnine  shouhl  Ikj  given  subeutaneously.  Finally,  if  death 
threatens  from  septic  absorption  or  over-distention,  the  ahdumen 
should  be  oix^iedj  the  bowr^l  should  be  incised  in  as  many  places  as 
evacuation  of  its  gaseous  and  liquid  contents  requires,  and  an  artiBeial 
anus  formed,  iSfionld  the  |Mtient  recover  from  the  acute  attack,  this 
ojwning  will  close  spontaneously.  The  over*disteotion  being  rclievetl, 
there  is  a  ('hance  that  the  tonus  of  the  muscles  may  be  restore*!.  There 
h  but  slight  hojie  for  spont'ineouB  resolution  when  the  mctoftrism 
reaches  an  extreme  limit. 

Where  there  is  acute  pain  morphine  admin istennl  hypKlermieally  is 
of  great  service.  Strychnine,  pusht*d  to  its  extreme  physiological 
limit,  may  prove  a  val liable  adjuvant  in  restoring  tone  to  the  pandyzetl 
gut.  Stimulating  enemata,  such  as  turpentine  or  asafn[?tida,  have  at 
tjmes  seeme<J  tci  a<'complish  grx)d.  Belladonna  in  full  doses  is  also 
add  to  be  effei*tive.     Other  drugs  are  absolutely  useless. 
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Ohrontc  Obstruction. 

This  form  of  obstroct urn  is  prothu'e*!  by  luiy  t^use  whicb  oecajsioDea 
gradual  iiaiTovviri^  of  the  hiniou  of  the  Imwel,  Thus  the  shriDking  of 
plastic  lymph  tU'positetl  upon  the  Ixiwel-surftu'e  during  acute  inflaninia- 
tion,  cicatricial  cimtractroii  followinj]^  ulceration  i>r  extrusion  by  Bloughinj; 
of  an  intussusccptuio,  the  gradual  hlot^kinj^  causeil  by  matting  together 
of  coils  of  the  bowel,  or  the  encroachment  njM>n  the  lumen  of  the 
l>owel  by  new  growths,  produce  the  ^symptoms  of  rbronic  obstruction. 
Tlie  eoramouest  cau.se  of  cliroaio  obstnielion  in  patients  jnn^t  their 
fortieth  year  is  cancer  of  the  bf>weL  The  bowel  above  the  point  of 
narrowing  is  commonly  dilated  and  ulcerated.  The  amount  of  nar- 
rowing is  not  nccessjirily  indicated  l^y  the  severity  of  the  symptoms, 
Bince  frequently  death  occurs  w^ith  an  opening  so  large  that  it  is  dif- 
ficult to  imagine  why  the  obstruction  could  not  have  been  relieved. 

Chronic  obstruction  is  usually  indicated  by  irregular  attack*  of 
colicky  pain,  noticed  a  few  hours  after  eating  and  increlii^^ng  in 
freqtiency.  There  is  frequently  vomiting.  This  is  rarely  cifpiou.*,  but 
may  brx'ume  fteinl  uijuu  the  sypervcuttou  of  an  acute  attack.  Metet»rism 
is  not  very  well  marked.  Peristalsis  can  fix^uently  Ix*  seen  plainly 
through  the  abdominal  walk  If  a  new  growth  causes  the  narrowing, 
in  adtlitiun  tu  the  tbregoing  signi^  a  tumor  may  be  deteetc<l. 

By  careful  dietetics  and  attention  to  protlucing  regular  alvine 
evacuation,  prcicrably  by  enemata,  operative  treatment  may  lie  indefi- 
nitely jHistpoucd.  A  pill  of  aloiu,  strychnine,  arjd  belladonna  is  t»<{>e- 
cially  serviceable  in  promoting  ]>t^ristalsis  and  pre%"enting  accumulation 
of  faeces.  This,  together  with  the  deep  enemata  and  gc^ntle  massage 
of  the  belly,  h  especially  the  treatment  for  case^^  due  to  iiecal  im- 
paction. 

When  symptoms  are  progressive,  operative  iiiterferenec  must  be 
advised,  i>articularly  Ix-fore  the  onset  of  au  acute  attack.  The  patient 
is  then  is  a  fairly  good  condition,  the  surgeon  is  fully  prepared,  and  a 
formal  and  complete  operation  can  be  i>erformed  with  a  prospect  of 
success. 

If  the  narrowing  is  caused  by  a  cancer,  the  latter  should  be 
removed  if  possible,  and  the  continuity  of  the  gut  be  restored  by 
lateral  anastomosis.  If  the  nialignaut  grow^th  cannot  be  removed^  it 
should  be  either  switched  out  of  the  direct  alimentary  tract  by  means 
of  a  lateral  anastomosis  of  the  bowel  above  and  Ixlow  the  seat  of 
trouble,  f^r^  as  the  most  c^^nscrvative  operation  in  so  far  as  life  is  con- 
cerned, an  artificial  anus  should  be  formed. 

If  the  narrowing  is  non- malignant,  unless  it  can  be  remediefl  by 
direct  interference  it  should  be  resected  or  excluded  by  lateral  atiaa* 
tomosis. 
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Certainly  m  the  vast  majority  of  cases  of  acute  iutcstinal  ohetnic- 
tion  it  is  absolutely  impossible  to  determine  the  exact  meehaDical  muse 
which  is  exciting  gymptom:^.  Thei^e  are  very  mu(*h  alike,  from  what- 
ever cause  the  obstruct loii  aris-^cs*  In  the  pre<iHiinj^  page?  there  has 
been  given  a  brief  review  of  tlie  salient  features  of  the  various  forms 
of  obstmctinn  ami  of  the  sptH^ial  treatment  applicable  to  eaf*h  form. 
It  seems  fitting  that  there  should  Im*  a  genenil  review  of  the  variuus 
metlitKl.s  of  treatment  proposed  for  the  cure  of  this  class  of  eases. 

Diet  and  Medication. — Neither  food  nor  drink  should  be  given 
by  the  nmuth  during  the  continuance  of  acute  ol>8tnieti%-e  symptoms. 
This  is  not  merely  because  there  can  be  no  dige3?tion  and  no  absor}!- 
tion,  but  Ix^cau^  by  taking  alimentation  into  the  stomach  fresh  mat- 
ter is  supplied  for  decomposition  and  fresh  imiK'tus  is  given  to  the 
exhausting  vomiting.  In  one  case  of  acute  obstruclion  I  withheld 
food  for  six  days.  The  patient  recovered,  showing  no  marked  ema- 
ciation as  the  result  nf  her  long   Jiist. 

Beef  jieptonoids,  peptoni?je<l  milk  and  eggs,  and  stimulants  should 
be  administered  by  the  rectum-  The  tliirst  may  be  relieved  by  gently 
injecting  one  pint  of  warm  normal  stiline  solution  into  the  lower 
bowel  every  two  hours.  If  the  heart  shows  signs  of  flaggings  espe- 
cially if  collapst^  threatens,  by  means  of  a  ftKintain-syringe  and  a  fine 
ninnla  3  ounces  of  whiskey,  dissolved  in  2  pints  of  warm  sterile  siiline 
solution,  may  lie  thrown  by  gravity  into  the  kK»sc  cellular  tissue  of 
the  loins  or  the  buttwks.  By  gentle  friction  over  the  scat  of  injec- 
tion rapid  aI>st>rption  is  obtained.  IIy|HKlcrmie  injections  c»f  ether, 
frefjuently  repeated,  are  peculiarly  applicable  to  this  condition.  Dig- 
italis does  not  give  satisfactory  results.  Against  heart  failure  whiskey 
is  the  mainstay,  and  must  be  puslied  until  its  physiological  eflect  is 
produced.  The  rectum  may  also  be  used  for  the  absorption  of  whiskey, 
but  in  this  case  the  drug  should  1>e  diluted  with  at  least  six  times  its 
bulk  of  watcr^  since  acute  inflanimatton  of  the  mucous  membrane 
has  been  prmlnced  by  concentrated  solution. 

Opium  and  iH'lladonna  are  indicated  when  pain  becomes  so  intense 
and  vomiting  S4)  frequently  reiK-atal  that  the  patient's  sti*cngth  is 
rapidly  ejchausted.  They  should  be  given  together,  and  preferably 
in  the  form  of  alkaloids  by  hypodermic  injection. 

Strj^hnine  is  of  service  in  tn^nditions  of  profound  nervous  shock 
and  in  paretic  states  of  the  boweL  To  be  of  service  it  must  be 
pushetl  till  its  physiological  eflect  is  produced. 

Purgatives  are  to  be  avoided. 

Intestinal  antiseptics,  such  as  salicylate  of  bismuth,  ^-naphthol,  salol, 
and  boric  acid,  may  be  employed  if  they  do  not  increase  the  vumiting. 
They  are  particularly  seTvict»abIc  when  given  in  the  course  of  lavage. 

Lavage  of  the  Stomach. — This  treatment,  originally  advocated 
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by  Kussmaul,  has  received  the  highest  clinical  indorsement.  Its  eflTect 
is  dircc*t  and  readily  understood.  It  mechanically  removes  a  lar^ 
quantity  of  putrid  septic  matter  which  otherwise  would  be  slowly  and 
laboriously  regurgitated  by  violent  muscular  efforts,  thus  still  further 
weakening  an  already  debilitated  patient.  It  assists  Nature  in  her 
eliminative  efforts,  and  almost  without  exception  produces  an  imme- 
diate improvement  in  the  patient's  condition.  Indeed,  there  is  so  great 
an  amelioration  of  symptoms  that  this  procedure  is  utterly  condemned 
by  some  surgeons  as  producing,  like  opium,  a  seeming  improvement 
not  warranted  by  the  condition  of  the  bowel  at  the  seat  of  obstruction, 
and  thus  leading  to  a  postponement  of  operation. 

In  some  cases  it  produces  not  only  relief,  but  is  absolutely  curative ; 
Mahnert  reports  several  cases  of  cure.  Even  where  death  is  ine\nta- 
ble  it  is  productive  of  such  relief  that  it  may  be  employed  if  nausea 
and  vomiting  are  well  marked.  Cursclimann  ranks  washing  of  the 
stomach  next  to  opium  as  a  pjdliative  and  curative  agent.  Nothnagel 
and  Gerster  commend  this  procedure,  as  do  all  surgeons  who  have 
fairly  tried  it. 

Either  plain  water  may  be  used  or  normal  saline  solutions  or  mild 
antiseptic  lotions.  Since  there  is  a  patulous  condition  of  the  pylorus, 
the  weak  antiseptic  solutions  are  particularly  indicated,  as  by  becoming 
mingled  with  the  intestinal  contents  further  fermentation  is  retarded 
or  entirely  prevented.  These  injections  should  always  be  made  with 
hot  solutions  (106°  F.),  and  should  be  repeated  in  acconlance  with  the 
severity  of  the  vomiting  and  the  chanicter  of  the  eructated  material. 

Enemata. — In  the  use  of  enemata  there  is  more  confidence  than  in 
all  the  other  palliative  means  of  treatment  combined.  Though  espe- 
cially applicable  to  intussusception,  paralysis  may  be  benefited  by  the 
stimulus  thus  given  to  peristalsis.  In  chronic  obstruction  dependent 
upon  impacted  fajces  or  upon  narrowing  in  some  portion  of  the  colon 
the  use  of  enemata  is  practically  the  only  j)alliative  measure  which 
gives  any  hope  of  success. 

In  making  these  injections  certain  points  of  cardinal  importance 
must  be  regardwl.  When  the  injection  is  given  for  the  pur()ose  of 
exciting  peristalsis,  as  in  the  case  of  intc^stinal  paralysis  or  faecal  impac- 
tion, it  should  be  administered  as  rapidly  as  possible,  and  should  be  either 
cold  or  very  hot.  Its  Ix^neficial  effects  will  be  favorably  modified  by 
the  addition  of  turpentine,  asafoetida,  or  other  stimulating  medication. 

When  the  injection  is  given  for  the  purpose  of  mechanically  over- 
coming obstruction,  as  in  the  case  of  intussusception,  the  liquid  should 
enter  the  bowel  by  a  gradual,  steady  flow.  The  temperature  of  the 
injected  liquid  should  not  differ  greatly  from  that  of  the  body.  The 
pressure  should  be  uniform  and  long  continued,  starting  at  two  pounds 
(elevation  of  the  reservoir  four  feet),  and  if  necessary  gradually  increas- 
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iiig  to  four  [wimds  {elevation  of  the  reservoir  eight  feet).  At  the 
mogt  iHvt  more  than  a  quarter  of  an  hour  should  bo  spent  in  attempt- 
ing to  force  the  lifpiid  f>ast  the  seat  nf  obstruetion. 

The  danger  of  rupturing:  the  bowel  must  he  borne  in  mind.  In 
ever>'  ease  where  bej^-inning  mortification  is  feannl^ — that  i*^,  where 
the  symptora.s  have  been  very  acute  and  have  lasted  for  upward  of 
tliree  days — the  dau^^er  of  fon^etl  injection  is  po  j^rcat  and  its  probable 
efficacy  so  filiglit  that  this  |)rocedure  should  give  place  to  operation. 
Under  any  eircumstanees  tliere  is  some  risk  in  the  employment  of 
more  than  four  pi»und.s  of  pres.sure,  though  this  is  far  within  the 
bnrstiug  strain  of  uornial  gut. 

In  view  of  the  many  successful  resnlls  fi allowing  even  imperfect 
attempts  at  this  niethml,  this  risk  is  justifiabh'  in  suitable  eases,  pro- 
vided  pre  pii  rat  ions  are  made  for  immediate  abduminal  secticm  should 
eymptoms  characteristic  oi'  rupture  of  the  bowel  appear.  The  first 
attempt  at  re<hiction  by  injcxtion  sliuuld  be  so  thorough  that  the  physi- 
cian tim  feel  assured  that  tlie  particular  cftse  of  olist ruction  under  treat- 
ment is  not  amenable  to  this  meth<Ml  of  reihiction.  At  the  first  eflbrt 
the  cii*cnmstances  are  all  more  favorable  for  ctjre  than  at  any  suhsctpient 
time,  and  m(»re  force  aud  perse verauit'  are  justified.  Tliere  are  nmny 
recorded  cases  showing  that  second  and  tliird  attempts  at  nxluction  have 
Bucceeded  when  the  fi i-st  failed  ;  this,  however,  was  undoubtc^lly  due  to 
the  greater  thoroughness  with  which  the  latter  efforts;  were  made, 
The^  fon?ed  enemata  should  always  be  made  by  means  of  the  foun- 
tain syringe :  it  is  imptissible  to  gauge  the  amount  of  pressure  exerted 
by  the  Davidson  or  other  pumping  syringe,  I  know  of  three  casea 
where  injections  administeretl  by  the  Davidson  syringe  resulted  in 
rupture  of  the  l)owel   and  specily  death. 

Electricity. — In  paralytic  distension  and  obstruction  the  use  of 
electricity  has  been  followed  by  brilliant  results.  Thus,  Auffret  records 
a  case  which  entei'e*!  the  hospital  with  great  alKhiminal  pain,  tenderness, 
mcta>risru,  and  bilious  vomiting,  Abdoroioal  tacic^s  was  markal,  the 
tliighs  were  Hexed  nptm  the  body,  the  pain  was  ltx*ate<l  alniut  the 
uinbilieus,  the  dilate<l  intestinal  loops  were  clearly  outlimHl  tlirojigh 
tlie  parietal.  The  pulse  was  scarcely  perceptible,  tlie  temperature  wa::* 
subnormal.  The  following  day  all  the  symptoms  were  exaggerated 
aiul  death  seemetl  inevitable.  The  jK>les  of  a  faradic  battery  were 
placed,  one  over  the  abdominal  parietes,  the  other  within  the  rwtum; 
the  application  wa*^  continued  twenty  mtntjtes,  and  Wiis  carricil  to  ita 
maximum  intensity,  when  the  fmticnt  experienced  a  sudden  jar, 
fflcoompanied  by  a  feeling  of  inte^inal  displact»mcnt.  Immediately 
Uicre  was  a  free  evacuation  of  gas  and  faecal  matter.  The  patient 
rapidly  convalesced. 

Wlien  it  is  uncertuip  whether  obstruction  15  cauaed  by  paralysis  or 
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by  mechanical  blocking,  the  application  of  electricity  by  means  of  the 
famdic  batten^  should  \k*  given  one  thorongh  trial,  preferably  by  means 
oC  a  riM  tal  e!t^*trode  ftirric^d  into  the  roftuni,  the  sponge  electrode  being 
appiitnl  to  th«'  bt'lly-wall.  As  a  means  of  applying  the  current  still 
more  directly  Heanl  advocates  filling  the  rectum  with  saline  solutioa 
and  iiitnxliicing  the  metal  ehx'trode  into  this. 

It  certainly  can  not  l»e  chiinied  that  even  the  majority  of  cases  of 
paralytic  obstruction  will  yield  to  electric  treatment.  That  some  do  id 
indispntablo.  Sinc^^  this  agent  can  do  no  Iiarmj  and  since  little  time  is 
consumed  in  its  application,  and  in  some  cases  its  results  are  curative, 
it  should  be  given  a  fair  trial  in  suitable  cases. 

Gaseous  Injections. — The  iujtH-tion  of  air  or  gas  as  a  means  of 
hx^ntiog  ami  of  overcoming  intc*stinal  obstruction  has  lately  been 
warmly  and  nearly  universally  commendetl.  The  indicatioos  for  the 
use  of  air-insufflation  are  praetieiilly  the  same  as  ior  the  employment 
of  aqueous  injections.  It  eann(^t,  of  cxiurse,  be  denies!  that  ga^i  diffase? 
more  retidily  than  water,  and  henec*  that  it  may  ]>ass  an  obstruction  that 
would  effectually  bar  the  ingress  <*f  the  latter.  The  pressure,  however, 
is  not  so  readily  regulateilj  and,  as  in  certain  ciises  the  weight  of  the 
water  seems  to  be  an  important  factor  in  the  accomplishment  of  the 
cure  J  insufflation  is  not  st»  valuable  a  method  of  treatment  as  injection 
of  liipiiils.  The  emise  of  frw|uent  ihilure  in  the  use  of  insuillation,  as 
in  the  employment  of  liquids,  is  dependent  upon  an  imperfect  method 
of  applying  this  treatment.  Any  injection  into  the  Ixjwel  causes  a 
spasiuwlic  resistance  and  tiiYovt  at  extrusion.  This  is  increased  if  the 
pressure  is  constantly  varying.  Spasm  ultimately  yields  to  steady, 
continuetl  pressure,  even  thougli  this  be  slight.  If  ol>.^triietion  is  to  l>e 
oveixjomc,  the  gas  nuist  rea<4i  the  scat  of  trouble,  and  it  is  far  safer  to 
accomplish  this  by  moderate  continued  pressure,  conHiiued  for  fifteen^ 
than  l>y  rapidly  increasing  the  pressure  if  in  five  minutes  no  results 
seem   to  follow. 

Reported  cases  of  rujvture  which  have  occurred  during  insufflation 
show  that  this  metluwl  of  treatment  is  not  without  danger*  A  manum- 
eter  should  always  be  attaehed  to  the  inject,  ion -pipe  for  the  purpose 
of  accurately  gauging  the  amount  of  pressure  employed* 

Metallic  Mercury, — The  use  of  metallic  mereury  as  a  means  of 
overcoming  obstruction  is  rare  at  the  pitisent  day.  Yet  this  treatment 
is  warmly  advocated  by  Matignon,  who  states  tliat  when  employed  iu 
cases  of  ileus  fol lowing  fm:a\  accumulation  the  metal  becomes  finely 
divided,  and  .so  i.-oats  and  pcnetmtes  the  obstructing  mass  that  the  latter 
IS  loosened  and  its  disifharge  is  facilitated.  Matignon  states  that  in  no 
instance  is  mercurial  poisoning  produewl  ;  tliat  pain  and  vomiting  are 
quickly  ixdievetl ;  and  tluit  frequently,  afler  all  other  means  have  proved 
absolutely  fruitless,  a  pronqit  evacuation  of  the  bowel  contents  follows 
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tills  trc^tnieut.  Mercury  has  aho  been  employc<]  a*^  a  re<'tal  iiijectioti, 
in  tlie  hope  that  hy  its  weight  inva^iiiatiun  niiglit  be  rediieecl.  Heanl 
iiijectril  one  jxinnd  into  the  rccttini  of  an  infant  age<l  fivf  nionthss;,  and 
then  in  vert  I'd  tlie  ehild^  hoping  by  this  tueiins  to  cure  an  intussus- 
ception. 

Tlie  ;>?prial  applieiibnity  of  merenrv  would  .^^m  to  Ik?  in  casses  of 
f^«il  irnpaetion  where  other  meaos  of  treatment  liave  not  been  snc- 
cessfuL 

Tbe  Eectal  Ttibe.^ — In  tlie  beginning  of  paralytic  distension  the 
rectal  tnlK!  is  of  distinct  value.  It  excites  peristalsis,  and  by  over- 
ot^minj?  the  resistance  of  the  sphincters  relie%^es  tension  by  allowing 
large  quantities  of  gns  to  escape.  The  sliarp  angularitiet^  of  the  sig- 
moid flexure  and  its  fre^  ineseuterie  at tacli merit  prevent  the  point  of 
the  tube  from  passing  beyond  this  portion  of  the  gut ;  hence  there  is 
nothing  g;iini'd  by  passinjr  the  tulK*  deeper  than  ten  inches.  The 
attempt  to  rpihice  an  invagination  or  volvulus  by  a  stifl'tube  is  uot  to 
be  commended. 

Injections  of  Bther.^— Ether  has  sometimes  been  injected  into  the 
b<jwel  as  a  mean.s  of  encouraging  peristalsis,  and  in  cases  of  invagina- 
tion a,s  a  means  of  dilating  the  lower  bowel  by  its  vaporization  and 
thus  etfecting  rwlui^ion.  Clause  reports  two  successful  cases  in  which 
relief  was  imrnfHJiate  n|K>n  the  injection  of  a  pint  of  a  3  per  cent  solu- 
tion of  ether.  This  tixnitmcnt  is,  however,  followetl  by  a  local  inflam- 
mation so  violent  that  it  at  tirtu^s  exciters  a  pathological  crjudition  as 
dangerous  as  that  for  the  cure  of  which  it  is  advised. 

PoBition, — In  metlical  literature  there  are  a  number  of  cases 
rec<inle<l  in  which  marked  symptom.s  of  obstruction  were  immediately 
overcome  by  eitlier  inv(*rsion  of  the  patient  or  inversion  combined  with 
shaking.  The  knee-elbow  position  persisted  in  for  some  time  has  at 
times  relieved  symptoms. 

Abdominal  Massagfe.— Hutchinson  highly  commends  kneading 
of  the  abdomen  under  an  amesthetrc  and  in  eombinatiou  with  injec- 
tions  a*4  a  trtntnieut  for    nearly  all  fbrnis  of  intestinal  obstruction. 

In  the  o^>seurity  which  always  surrounds  casc*s  i>f  obstniction  the 
judicious  application  of  massage  is  purely  a  matter  of  chance.  Not 
ordy  may  it  Ije  hurtful  in  cases  of  i)eritonitis,  but  it  may  immediately 
determine  the  ru])ture  of  a  greatly  distended  and  c<:»ngested  lo«ip  of 
gut-  It  is  easy  to  see  how  massage  may  be  beneficial  in  every  form  of 
acute  ol>stniction,  but  to  apply  this  method  so  that  it  will  necessarily 
produce  the  result  desired  is  an  impossibility. 

When  intussusception  is  seen  early,  the  effect  of  injections  may  be 
materially  ai<kMl  liy  massage,  and  in  cases  of  fiecal  impaction  un<"0£n- 
plicateil  by  iK*ritonitis  tins  mcthiwi  of  treatment  has  given  good  results. 

The  application  of  ice  to  the  aWonien  and  the  administratioQ  of 
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Ie:iclon  bullets  by  the  mouth,  lx)th  treatments  which  have  been  warmly 
advocated,  are  mentioned  only  to  be  condemned. 

Punoture  of  the  Abdomen. — In  cases  of  meteorism  sufficiently 
developed  to  embarrass  the  respiratory  function,  Ogle  advocates  one  or 
more  punctures  into  the  distended  gut  by  means  of  an  aspirator  or 
hypodermic  needle,  and  the  withdrawal  of  as  much  gas  as  possible. 
These  punctures  should  l)e  made  in  the  most  distended  part  of  the 
abdomen.  After  all  the  gas  that  can  be  drawn  out  is  evacuated,  a  few 
drops  of  carbolic  solution  or  iodoform  oil  should  be  injected  through 
the  needle  to  disinfect  the  punctured  tract. 

In  exwssive  and  diingerons  tymjMiny  pun(*tures  may  be  of  service. 
They  should  be  made  by  means  of  a  fine  needle  and  under  most 
(ireful  antiseptic  precautions.  The  needle  should  be  driven  in  with 
a  sudden  violent  thrust,  the  thumb  guanling  against  too  deep  pene- 
tration. This  lessens  the  danger  of  the  bowel  l)eing  pushed  before 
the  point  of  the  instrument,  nuher  than  being  penetrated  by  it.  A 
wire  should  be  provided  for  cleaning  the  ainal  of  the  needle  in  case 
this  becomes  blocked.  If  the  gut  is  in  a  condition  of  absolute  and 
hopeless  paralysis,  faeces  may  leak  through  even  the  minute  opening 
made  by  a  hypodermic  needle.  Because  of  its  blindness  and  inade- 
quacy this  method  of  treatment  is  very  genendly  condemned. 

Enterostomy  and  Colostomy. — By  these  terms  is  meant  the 
establishment  of  an  aptificial  anus  in  the  small  and  in  the  large 
intestine  rospei'tively.  The  oiKjration,  when  it  concerns  the  small 
intestine,  consists  in  making  an  incision  in  the  right  iliac  region  and 
securing  the  fii*st  distondc^il  intestinal  coil  which  presents  to  the  entire 
circumference  of  the  iwritoneuin  about  the  parietal  wound,  the  perito- 
neal and  skin  surfaces  of  which  have  been  united  by  a  continuous  suture. 
The  gut  is  then  incised  and  its  contents  evacuated.  This  operation  is 
one  which  may  be  indicated  when  the  surgeon  is  not  called  to  see  a  case 
of  obstruction  until  the  patient's  general  condition  is  so  bad  that  formal 
operation  is  contraindicated.  In  these  cases  it  has  often  succeeded  in 
saving  life.  The  relief  afforded  by  the  artificial  oj^ening  frequently 
allows  Nature  to  overcome  the  obstructions  in  the  intestinal  canal.  If 
this  occurs,  the  faecal  fistula  will  close  spontaneously  or  may  be  closed 
by  plastic  operation. 

Colostomy,  or  an  artificial  anus  ojxjning  into  the  colon,  will  be  indi- 
cated in  inoperable  cases  of  acute  obstruction  located  in  the  colon.  It 
is  rarely  performed  except  for  the  relief  of  chronic  obstruction,  such  as 
that  which  occurs  in  cases  of  cancer  of  the  rectum.  For  convenience 
to  the  patient  an  inguinal  oj>enition  is  to  be  preferred. 

Abdominal  Section. — By  this  term  is  implied  a  formal  opening 
of  the  abdominal  cavity  for  the  purpose  of  discovering  the  seat  and 
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nature  of  tin*  ohstrurtion,  unci  of  resturin^  the  continuity  of  the 
alimeDtary  oiinaL  Where  gangrene  or  otlier  lot -id  condition  neces- 
sitfttes  resection  of  t)je  gut,  end-to-entl  sulnre  cir  iijiproxi million  by 
the  Murphy  biitttn*  is  indi(*ateth 

In  ail  ease.«  of  acute  obstruction  alKltuninal  section  should  be 
immediately  resi*rtcil  to  after  one  thorough  attempt  at  restoring  the 
contintiity  nf  tlic  irjtcstinrd  tnict.  The  \m\  nmrtality  from  this  ojKTa- 
tioii  as  galhi*rKl  from  statistics  is  most  eneouraging.  During  and  after 
o{^>eration  heat  preservation  and  combating  of  shock  are  mo8t  im|>or- 
tant  indications.  Tlie  operation  should  Ix'  jK-rformcd  as  tpiiekly  as 
{>ossiblc.  Provided,  however,  the  temperature  of  the  op«:'ni ting- room 
be  kept  high,  the  intestines  tie  protected  against  the  chilling  and 
irritafiug  etfcet  of  direct  eva|Kinition,  bleeding  lie  prevented  and  the 
anaesthetic  be  given  judiciutisly,  tliei\»  is  little  need  tor  liurry.  At 
the  completion  of  the  o[>eration  shock  will  be  relieved  and  a  natural 
position  of  the  inlestines  will  Ir*  favored  by  copious  flnsliin^  out  of 
the  peritoneal  cavity  by  0.7  per  cent,  sterile  saline  solution  at  a  tem- 
|ieratiire  of  106°  F.  Clarke's  suggestions  to  leave  a  litre  of  salt  solu- 
tion in  the  abthaninal  cavity  and  (<i  elevate  the  ff>nt  r>f  the  patient's 
ImthI  subsetpK'ut  to  itpeiation  slioidJ  be  followed  when  the  intra- 
al>dominal  manipulations  have  been  extensive  and  prolonged. 

The  whoh?  treatment  of  acute  intestinal  obstruction  may  be  briefly 
summarized  by  stating  that  in  inv%nnation  and  in  intestinal  paralysis 
only  should  openition  be  delayed*  In  invagination  the  delays  should 
not  be  k*nger  than  tlie  time  required  to  note  the  elfeirt  of  one  deep- 
forced  injection.  This  is  a  matter  of  a  (e\y  hours  at  most.  Internal 
paralynis  should  be  treated  In  acconlance  with  its  cause.  In  general, 
the  knife  and  hot  saline  flushing  should  Ix*  held  a8  the  last  resf)rt. 

In  obstruction  due  to  stningidation,  volvulus^  congenital  mallorma- 
tion.  or  foreign  bodv  the  first  thought  should  be  operation^  nor  should 
any  other  methotl  of  treatment  l»e  ctnisidercd  to  the  cxchipiion  of  tills. 
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DISEASES  OF  THE  RECTUM  A?(D  ANUS. 

By  JOSEPH  M.  MATHEWS,  M,D,,  LL.D. 


Ft  is  the  purpose  of  the  writer  to  try  and  deal  with  the  siihject  of 
Diseases  of  the  Keetiim  and  Anns  in  ii  pmeti<til  way.  In  the  last 
decade  mucli  has  l>cen  written  eoneerniug  the  treatment  of  the.se  dLs- 
eaaeSy  and  it  eannot  be  gainsaid  that  the  necessity  exists,  Sni^ons 
of  mneh  repute  have  heen  giving  speeiu!  study  to  the  snhject,  and 
no  wurk  on  surgery  or  medieine  is  nt>vv  eonsidered  complete  that 
does  not  give  eonsidenition  tc»  this  most  important  elass  of  disea^s, 
Reeognizin^  the  faet  tljat  from  time  ini memorial,  patients  .sutFering 
fmm  rectal  diseai?e  had  hut  little  otFered  them  in  the  way  of  relief, 
save  by  the  itinerant  rpiaek  or  charlatan ,  it  is  but  meet  and  proper 
that  the  physician  of  to-day  should  be  well  posted  in  their  treatment, 
esfKK^ially  in  a  palliative  way.  The  time  has  pa^ssed  when  a  plnceho^ 
such  as  ointments,  iwwders,  etc.,  ciin  be  presented  satisfactorily  to  the 
patient  sufil-ring  from  any  one  of  those  numerons  complaints  which 
commonly  affect  the  rectum  and  anus.  He  will  eitlier  at  once  recog- 
nize the  gross  ignorance  of  the  physician  so  doing,  or  after  a  trial 
hasten  to  some  one  in  whom  lie  has  more  contidence.  No  part  of  tlie 
anatomy  has  been  so  outrageously  imposed  u^mn  by  the  pretender  as 
have  the  rectum  and  anus.  In  times  jmst  the  regular  physician  has 
seemed  to  intentionally  neglect  this  class  of  patients,  and  therefore 
it  is  no  wonder  that  they  have  fallen  into  the  hands  of  the  illiterate 
and  pretentious  qnaek. 

Examination.^ — Dis(*ase  in  the  rectum  is  oftentimes  maile  manifest 

by  decidcfl  symptoms  that  cannot  Ix*  mistaken  ;  at  otlier  times  the 

manifestation  may  be  .so  obsoured  or  the  disease  so  insidious  as  to 

make  a  diagnosis  ver^^  rliflicnlt*     To  achieve  success  in  the  treatment 

of  rectal  diseases  one  must  be  able  to  differentiate  between  a  score  of 

affet*tions  which  by  the  medium  of  reflex  action  simulate  a  diseased 

condition  i>f  the  rectum.     To  jump  at  conclusinns  witlnmt  a  plausible 

prfK*ess  of  reas<iuing  would  only  result  in  grave  error.     It  seems  to  be 

nearly  universtd  for  patients  suffering  fn»m  any  diseases!  condition  of 

the  rectum  to  designate  the  same  as  **  piles.*^     Hence  the  physician 

often  makes  the  mistake  uf  pres4Tibing  for  a  disf^rder  that  tJie  patient 

ha**  diagnosticated,  and  that  he  is  not  really  affected  with.     Therefore 
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it  cannot  be  urged  too  strongly  tlmt  in  ever}'  case  an  examination  of 
the  partH  should  ha  ninde. 

Much  }Kira|)h(Tiialiu  is  not  necessiirj-  in  order  to  make  a  thorongh 
examination  of  the  rectum ;  indeed,  in  the  majority  of  instances  a 
speculum  will  be  found  superfluous.  Bi»fore  placing;  the  patient  upon 
the  table  for  ocular  ins]HM'tion,  etc.,  it  will  be  foimd  advantageous  to 
ask  some  (juestions  or  to  have  him  describe  his  syniptonis.  The  fol- 
lowing might  be  suggested :  The  age  of  the  i>atient.  How  long 
affected.  The  amount  of  pain ;  character  of  i>ain  ;  whether  it  is 
connecteil  with  act  of  defalcation  or  not.  What  the  character  of 
faeces :  whether  moulded  or  not ;  whether  bowels  are  constipated  or 
loose.  Stiite  if  bl<KMl,  mucus,  or  pus  is  found  in  stools :  if  blood, 
whether  light  or  dark.  Whether  l)owel  protrudes  at  stool :  if  so, 
does  it  replace  itself,  or  does  patient  put  it  back  ?  What  is  the  con- 
dition of  the  kidneys?  do  they  act  too  often  or  not  often  enough? 
State  the  amount  of  urine  {lassed  in  twenty-four  hours.  Has  the 
patient  ever  had  syphilis?  Is  there  a  tul>ercular  tendency  in  family? 
Has  the  patient  ever  had  gonorrhoea  ?  Has  he  ever  been  told  that 
he  had  stricture  of  the  urethra?  If  the  patient  is  a  female,  ask 
whether  married  or  single ;  if  she  has  ever  borne  children  ;  if  anv 
rupture  of  perineum,  etc.,  took  place ;  if  any  ovarian  or  uterine  pain 
exists ;  if  any  dis(»harg(^  from  the  vagina,  prolapse  of  womb,  or  dif- 
ficulty of  urinating.  Ask  concerning  any  special  diathesis,  such  as 
rheumatic,  neuralgic,  etc.     Note  loss  of  flesh,  especially  so  if  rapid. 

Any  one  or  all  of  these  questions  may  prove  of  service  in  properly 
diagnosticating  a  case.  It  must  not  be  presumed,  because  a  patient 
complains  of  rectal  trouble,  that  in  all  cases  the  scat  of  discas^e  is  in 
the  rectum.  Very  often  the  rectal  sym])toin  is  but  a  cry  from  the 
real  seat  of  disease  through  the  medium  of  a  nerve.  The  writer  has 
had  under  treatment  five  crises  where  the  patients  came  to  him  to  be 
treated  for  rectal  disease  when  in  truth  none  existed,  and  the  symp- 
toms were  traced  to  a  displaced  kidney.  It  is  well  known  that  a 
stricture  in  the  urethra  will  often  give  the  most  pronounced  pain, 
irritation,  etc.  in  the  rectum.  An  enlarged  prostiite  is  one  of  the 
most  frequent  causes  of  irritability,  etc.  in  the  rectal  walls.  A  dis- 
placed womb  may  often  set  up  symptoms  which  point  to  this  part  of 
the  anatomy.  It  may  be  incumbent  then  to  make  a  general  examina- 
tion of  all  contiguous  organs  before  stating  positively  that  the  rectum 
is  accountable  for  the  symptoms  presenting.  In  this  connection  it 
might  be  well  to  call  attention  to  the  fact  that  the  coccyx  is  sometimes 
responsible  for  great  disturbances  in  the  rectum.  It  is  well,  therefore, 
to  examine  this  little  bone,  and  to  inquire  after  any  trauma  that  mav 
have  happened  to  it ;  and  also  not  to  forget  that  it  may  be  the  seat 
of  disease  outside  of  the  trauma.     A  constitutional  diathesis   should 
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nev*?r  be  forgf>ttfn  in  making  up  the  vei*diet  of  disease  in  the  rcctnm 
or  elsewhere.  Whetlier  a  physiciun  is  prepared  or  n(»t  to  opemte  in 
these  diseases,  his  genend  knowknlge  shtiidd  lie  ?ueh  as  to  enable  him 
tfi  frrret  out  the  real  einise  and  st^at  of  the  disease.  Presuming,  then, 
that  all  proper  questions  have  Ix'en  usketl,  aij  examination  should  now 
be  made ;  in  other  words,  the  physieian  should  not  take  the  patient's 
diatijnosisj  and  preseri}>e  witiumt  makiuji;:  an  oeular  inspection  of  tlie 
I>artt'^  before  jiresrribiug,  A  tlal,  hard  table,  a  reetal  Hptt-nhiui,  a  |>air 
of  dressing  forceps,  are  all  that  is  neetled  for  this  examination. 

Plaeing  the  patient  on  the  table,  in  8ims*  position  (on  left  side), 
witii  a  good  uatuml  light,  first  inspect  the  buttocks,  aims,  perinenm, 
thighsj  and  scrotum  for  any  abnormal  condition.  Much  evidence  may 
be  obtained  by  this  inspc^ction.  For  instance,  the  fbl lowing  may  be 
detect4?d  :  External  piles,  fissures,  condylomata,  eezenias,  external 
opening  of  fistula?,  iliscliarges  from  the  rectum,  external  gruwtlis, 
syphilitic  erosi^tns,  gooorrhcea  in  women,  etc.  Next,  anoint  the  fc»re 
finger  and  grachially  introduce  it  int*>  the  anns.  The  following  shonhl 
be  note*!  while  this  ia  being  deme^  viz. :  The  condition  of  the  sphincter 
muscle,  whether  close  and  rigid  or  hiose  and  |mtuhms  ;  whether  liyper- 
trophii'il  or  tidnucd  ;  whether  resistitjg  <»r  non-resisting.  With  tiic 
finger  in  tlie  reetnm  the  following  conditions  can  be  diagnosticated  : 
First  of  all,  note  tin*  [»rostate  gland  if  the  patient  is  a  male — whether 
enlargi-d,  sensitive,  indurated,  or  swiftened.  In  the  feniulc,  the  posititm 
of  the  womb — whether  or  not  any  displacement  that  may  l>e  rctspon- 
siblc  for  any  of  the  rec^tid  symptoms.  In  obscure  ••jises  the  exand na- 
tion of  the  ntenis  atjd  its  appeuilages  should  be  made.  In  the  vii^in 
it  i»  well  to  inquire  after  the  menstrual  flux — whether  regular  or 
irregular,  painful,  profuse*  or  deficient  in  tpiantity.  The  bladder 
should  not  be  nrgb^'tiHl  in  searching  for  a  muse  of  rectal  disturbance: 
vesical  irritiition  h  a  frequent  factor  in  these  cases.  Stone  in  the 
bladder  nmy  often  be  found  when  least  suspected,  and  prove  a  great 
soorce  of  reflex  irritation  to  the  rectum. 

After  making  a  thorough  investigation  of  contiguous  part«»  the 
rectum  eiiu  l>o  further  explored  with  the  finger,  the  best  of  all  methods, 
and  tlie  following  conditions  may  be  detecte<l :  Polypi,  openings  of 
internal  fistnUe,  strictures,  ulcerations,  cancer,  internal  piles  (when 
imhirniffl)^  nbsf'ess,  foreign  bodies,  et*^.  Ordinary  internal  heemor- 
rhoids  that  have  not  undergone  atrophic  t  fmnire  or  the  inflammatory 
process  cannot  be  detc*cted  with  the  finger 

The  SpF.riMXM. — In  the  vast  maj<»rity  ot  rc<'tal  rases  it  is  not 
ncoeseary  to  make  an  examination  witli  the  spcotdum  ;  it  is  generally 
a  painful  pnx^cduro  and  reveals  l>ut  little.  The  |K»rsi>n  who  is  au/aii 
in  making  such  examinations  can  more  readily  make  a  diagnosis  with 
tlie  finger  than  by  any  other  mejtns.     The  si>eeulunj  should  only  l>e 
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used  after  the  fin^r  has  failed  to  detect  the  trouble  or  the  clinical 
facts  in  the  c^se  demand  its  use — such  as  obscure  hcemorrhagey  paiu, 
or  a  discharge  of  pus,  mucus,  or  a  combination  of  the  two.  Perhai^s 
the  openings  of  internal  fistulte  can  be  diagnosticated  by  sight  through 
a  speculum,  esjRHjially  if  the  discharge  can  be  seen.  Internal  haemor- 
rhoids will  fall  between  the  blades  of  the  speculum,  of  course,  but  a 
much  better  impression  cjin  l>e  gained  by  having  them  protruded  by 
the  patient. 

The  Pkobk. — The  prol)e  is  of  but  little  utility  in  anv  rectal 
disease  excej)!  |HM-liaps  fistula  in  aiio,  and  is  overestimatecl  in  this 
affection.  It  can  just  as  well  Ix;  told  that  fistula  exists,  if  a  sinus  can 
he  felt,  or  an  opening  Hccn,  as  to  explore  with  a  probe.  It  makes  very 
little  difference  under  which  head — internal,  external,  or  complete — 
the  fistula  may  be  designated,  as  each  must  receive  the  same  treat- 
ment. 

Sounds. — Many  varieties  of  sounds  an*  used  for  the  purpose  of 
diagnostic4iting  rectal  affections,  esiKM'ially  when  the  disease  is  lr>cated 
high  up  the  rectum.  The  advantagc\*i  of  such  are  purc»ly  chimerical, 
and  the  disjidvantagos  very  appan»nt.  Imaginary  strictures  are  often 
found,  bec;ause  of  the  catching  of  the  sound  in  the  folds  of  the  gut, 
or  perhaps  by  meeting  with  a  natnral  obstruction,  such  as  the  prom- 
ontory of  the  siicrum,  the  uterus  in  the  female,  or  an  enlarged  prostate 
in  the  male.  Besides,  a  sound  may  prove  to  l>e  the  source  of  great 
danger.  If  of  metal  or  hard  rubber  it  may  be  pusheil  into  the  perito- 
neal cavity,  especially  if  a  pathoK»gi<'al  condition  exists,  as  caneer,  ul- 
ceration, etc.  If  any  instrument  <>f  the  kind  is  to  be  used  it  is  much 
better  that  a  sofl-rubber  one,  such  as  Wale's  rectal  bougie,  be  kept  on 
hand  for  this  ])ur|K)se.  It  is  twelve  or  fourteen  inclies  long,  and  bv 
injecting  water  tlir<>ugli  it  the  whole  length  of  the  rectum  can  be 
explored  without  danger. 

To  sum  up,  it  can  be  truly  s:ud  that  80  per  cent,  of  rectal  disor- 
ders can  hi}  diagnosticated  by  the  use  of  the  finger,  and  the  remaining 
20  per  cent,  by  taking  the  clinical  history  of  the  case,  and  by  the  use 
of  the  speculum,  and  that  it  is  seldom  necessary  to  use  either  probe  or 
sound. 

Preparation  of  Patient  for  Operation.  —  The  modern  surgeon 
realizes  that  tlie  terms  minor  and  major  surgical  operations  are  ill 
defined.  The  cliief  risk  in  all  wounds  is  from  sepsis,  and  the  micro- 
organism can  enter  tlirough  a  small  wound  as  well  as  through  a  large 
one.  Many  of  the  o})erations  around  the  rectum  might  under  said 
classification  be  called  minor,  when  in  truth,  if  every  safeguard  is  not 
thrown  around  the  patient,  infection  may  spe(Mlily  take  jJaee  and  the 
terminatitm  1)0  a  fatal  one.  1'he  writer  recalls  one  death  from  teta- 
nus, following  the  ligation  of  luemorrhoids.     Tiierefore  all  operations 
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around  the  rectum  should  be  done  uuder  strict  antiseptic  precautions. 
The  rectum,  as  \s  well  known,  is  abundantly  sup[>iietl  with  lymphat- 
ic?i,  and  it.s  blood-Kupply  iir*  enormcms.  Tlie  jjiitliu^cnic  ^^erro  Hods 
here  a  ready  entrance  into  the  i^ystem.  At  bei?t,  thi.s  jMirtion  of  the 
gut  is  diftirult  of  perfect  asepsis  ;  hence  the  greater  shouhl  be  the 
effort  of  the  surgeon.  Whatever  may  be  the  ditferences  ainon^  snr- 
giHjns  as  to  tlie  necessity  oi'  employing  agents  to  prodnce  an  antiseptic 
condition  (cheiuiciils)  or  simply  procuring  an  aseptic  field,  certain  it  is 
that  the  antiseptic  niethod  is  tu  be  p refer R'd  in  rectal  work. 

In  preparing  a  patient  for  an  operation  in  this  line  there  are  a 
numl>er  of  things  to  be  looked  after ;  First,  the  habits  of  the  patient 
shtiuld  be  known.  For  instanc€%  in  opera  ting  for  lueniorrhoids  in  the 
<lrinking  man  it  is  of  much  impt>rtancc  U\  lot>k  after  the  liver  for 
several  days?  before  oiierating.  The  portal  circulation  in  such  a 
patient  is  greatly  interfered  with.  It  is  well  to  order  in  a  ease  like 
this  a  go»>d  *luse  of  calomel  for  two  or  three  consecutive  days,  and 
then  a  thorough  pitssiige  with  a  saline.  It  should  be  understood  that 
perfect  abstini^nee  fnmi  drink  shun  Id  Ite  observed  for  a  nunitxr  of 
days  bt^fure  the  c»penition.  liefore  operating  fi^r  any  rcctid  disease 
(especially  an  obscure  one),  affections  of  contiguous  organs  should  be 
carefully  noted,  else  a  confus<'*l  prognosis  will  likely  be  made. 

Having  dett'rniined  that  the  case  is  a  suitable  one  for  operation, 
the  following  plan  will  be  found  a  serviceable  one :  A  free  purge 
should  be  given  the  day  beiorc  the  *.»peration.  The  next  morning  the 
re<'tnm  slioukl  be  washed  tint  with  a  large  enema  of  hot  carbolized 
wat^^r ;  the  patient  is  then  given  a  hath,  the  (larts  ai*e  shaved,  and  he 
is  ready  for  the  surgeon.  When  under  the  effect  of  the  aniesthetie 
the  whole  heltl  of  i*jk/ ration  should  be  scrubbed  with  sc>ap,  and  then 
washed  witli  a  bichloride  solution.  The  sphincter  mu^le  is  now 
divulsed  and  the  rectum  thoroughly  irriirated  with  bichloride  soltj- 
tion  1  :  5()t>0,     U'hen  the  operation  is  pnx'ceilcd  with. 

It  ^ieems  to  be  the  impression  w  ith  some  that  w^hatever  may  be  the 
mH*essity  for  strict  antiseptic  mtnisurcs  in  surgical  work,  the  rectum  is 
to  be  neglectetl  in  this  jwirticular.  It  is  very  true  that  bec*ause  of  its 
peculiar  oHice  it  is  difficult  to  procure  a  perfectly  aseptic  condition  of 
the  parts  ;  but  it  would  be  a  grave  mistake  to  neglect  ever>*  effort  to 
accomplish  this  result.  As  hus  been  stated,  the  rectum  is  the  seat  of 
an  abundant  blood-supply  and  lymphatic  distribution  which  readily 
invites  scepsis.  Every  rule  laid  down  ff»r  antiseptic  surgery  should  be 
carefully  followed  when  doing  these  ojK'mtions.  Quite  a  number  of 
cases  of  tetanus  are  reporte*!  as  following  rectal  operations,  and  it  ciin 
be  readily  understood  tliat  general  sepsis  could  obtain.  After  a  com- 
plete l>ath  of  the  1km ly  the  hx-al  field  should  be  scrubbt^d  with  soap 
and  water,  and  irrigated  with  the  bichloride  solution.     Then  with  a 
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gtKxl  spooiiliim  the  sphincter  muscle  should  l>e  widely  dilated  und  the 
irrigiitin^  pnKTss  cxtendtHl  to  the  rectum  for  a  number  of  minutes. 
All  wounds  that  are  made  in  doing  the  operation  should  be  dressed 
with  iodoform  or  bichloride  gauze^  and  the  instruments  of  course 
sterilized  iK^fon^  the  o|)eration.  Dressings  should  not  be  allowed  to 
remain  on  lon^  enough  to  become  septic,  but  removed  as  early  as  the 
exigencies  of  the*  case  demand.  It  is  true  that  the  dry  dr«^ssing  plan 
is  to  be  prelcrrcil  in  all  surgerj-  around  the  rectum,  but  the  interval 
between  the  changing  of  dressings  must  be  in  accordani*e  with  anti- 
septic rules.  With  <»ach  change  thorough  irrigation  of  the  ytarts  must 
be  practise<l.  The  surgeon  neglecting  such  pre(*autions  must  expi*ct 
to  have  the  sjiine  bad  results  as  would  obtain  in  doings  any  other 
surgical  o|H»niti<)n.  It  is  not  the  purpose  of  the  writer  to  name  any 
s}xjcial  agents  to  ac»<M)mplish  goo<l  results,  but  simply  to  advise  that 
antist»ptic  prt»cautions  l)e  taken  in  every  case. 


HiEMOBRHOmS. 

It  is  a  singular  fact  that  a  majority  of  patients  suffering  from 
rectal  or  anal  trouble  will  designate  it  as  "  piles.''  It  is  more  singular 
that  many  {)hysicians  will  take  the  diagnosis  of  the  patient  and  pre- 
S(Tibe  sonic  hxral  application,  without  once  making  an  examination  of 
the  parts.  The  same  physician  would  not  think  of  taking  th<»  jxitient's 
opinion  concerning  disease  in  other  portions  of  the  body,  therefore 
why  trust  to  liis  diagnostic  power  when  the  malady  attacks  the 
rectum?  Patients  often  imagine  that  a  very  slight  tniuhle  in  this 
part  of  his  body  is  of  the  grav(\<t  sort,  and  it  is  often  a  difficult 
matter  to  sjitisty  In's  mind  that  a  fissure  of  the  anus,  or  the  presence 
of  a  small  lueinorrhoid,  is  not  a  ciuicer  of  the  rectum.  I^cr  contra^ 
very  formidabh^  disease  here  is  treatcnl  by  the  patient  as  a  very  sinii)le 
affair.  It  is,  then,  a  matter  of  great  iniportam^e  to  examine  each 
case — by  ocular  iiisju'ction  at  least,  and  generally  by  the  aid  of  instru- 
ments. It  is  a  question  with  some  as  to  which  one  of  the  rectal 
affections  })redomiiiates.  If  the  patient's  opinion  is  to  be  taken  into 
C(msidenition  the  questicm  could  be  (juickly  settled  in  favor  of  'Spiles," 
for  this  is  nearly  the  unanimous  verdict.  If  the  doctor's  who  prescribes 
indiscriminately  for  tlujse  atfections  the  siinie  local  remedy,  the  same 
verdict  could  be  liad. 

In  speaking  of  this  subject,  Mr.  Alliiigliani  in  his  most  excellent 
work  says  :  ^*  Fistula  is,  at  all  events  in  hosjiital  practice,  the  most 
common  recital  disease  affecting  the  adult.  Out  of  4000  cases  taken 
consecutively  and  without  s(»lection,  at  St.  Mark's  Hospital,  from  the 
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out-piitient  clci>artnient,  there  were  10/>7  |K?rsons  snflerintj  from  fistula, 
and  1 9<>  from  ubs^cea?,  of  which  151  siibs^eqiieritly  Ijecame  tistiiUe,  sr>  that 
more  than  one- fourth  of  the  causes  treated  were  fit^tiila/*  Thi.s  has 
not  been  the  ex{>erience  of  the  writer,  but  inBtead^  hfemorrlioids  has 
predominated  in  his  practice  as  a  rectal  affeetion.  In  nmking  this 
statement  it  is  intended  to  inehnle  all  varit^ties  of  h:emoTThfMds, 
both  external  and  internal.  It  has  Ijeert  argued  by  :^onie  writ<T8  that 
cliuiate  plays  a  part  in  the  prijduetion  of  the  ha^niorrhoidal  ci>ntiiiion, 
and  that  halnts  incident  to  certain  nations  as  well  as  inclivichial^^do  also. 
As  to  the  fiirrncr  statement,  it  might  8eem  plausible  that  in  the  hot 
climate  this  affeetion  would  be  oitencst  fonnd,  but  the  exjKTienee  of 
the  writer  does  not  bear  ont  the  asKcrtion,  As  to  national  habits, 
esjRHMally  tlie  drinking  one,  it  might  l>e  asserti^nl  that  England  cannot 
boast  of  any  special  abstinence  over  the  States.  Again,  it  mnst  be 
remcmWrcd  thai  fistula  may  be  only  a  complication  of  scmie  c*ther 
trouble,  and  not  only  st*condarv  but  caused  by  it.  It  is  a  familiar 
fact  that  stricture  of  tlie  rt^^tum  rd'tcn  is  tiie  originating  cause  of 
fistula,  and  in  making  up  statistics  4if  such  a  c^sc  it  should  be  put 
down  as  a  case  of  slrirturc,  and  not  of  fistula.  Therefore,  atYcr  an 
observation  of  several  thousands  of  both  atfcctions,  the  WTiter  is 
constraintHl  t4>  believe  that  Inemorrhoids  predominates  as  a  rectal 
affection,  at  least  in  Unitt'd  States. 

For  eonvenienee  of  description  as  well  as  treiitnient,  a  division  will 
be  made  between  external  and  internal  hieniorrhoids*  It  is  sufficient 
for  tlie  patient  to  know  that  he  ban  a  casi"  <>f  piles,  bitt  the  physi- 
cian must  dniw  the  distinction  between  them  in  order  to  give  the  case 
mtional  treatment.  Indeed  the  siime  methods  will  not  obtain  in  both. 
To  illustrate  ;  a  patient  sui^Vring  from  an  enlargtHi  and  intlanicil 
external  pile  is  always  making  a  strenuous  effort  to  push  it  into  the 
rectum,  when  its  pla<^'  is  outside  the  sphincter  muscle,  and  any  Iiand- 
ling  for  the  purpose  of  '*  reducing''  it  adds  to  the  patient's  discomfort. 

External  Haemorrhoids 
External  hiemorrhoids  arc  generally  described  under  two  varieties, 
\\z,vawn9  and  cuinnrouK  The  term  thromhotic  would  be  more  ap[jr*v 
priute  in  describing  the  first  variety,  for  it  is  really  a  hhrnl-i'lot.  It 
has  been  disscusscd  by  some  writers  whether  the  clot  c<)agulatcs  in  the 
vein  pro|>er  or  in  the  tissues.  This  matters  ver\'  little  as  far  as  the 
tmitmcnt  goes.  The  seat  r>f  l>oth  varieties  is  at  the  v^r^x^  of  the  anus, 
and  they  cause  alwKit  the  same  arnuntit  of  <listurbanee.  Sjme  have 
applied  the  term  "blind  piles'*  to  the  external  variety  in  contradis- 
tinction to  the  "  blce<ling  ^'  variety  of  internal  piles.  T«j  say  the  leiLst 
of  the  term,  it  is  unsurgi<*al  and  sijrnifics  nothing.  The  symptom  of 
blcc^ling  is  always  of  much  signifrciirjce  to  tljc  patient,  and  the  one 
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that  first  (imscs  him  to  seek  advice  from  the  physician.  Whenever 
bleeding  <M!ciirs  it  is  safe  to  affirm  that  it  is  from  an  internal  pile. 
External  piles  do  not  hlee<l,  althoup:h  there  is  a  '*  mixed ''  variety 
which  is  jMirtly  external  and  partly  internal,  found  just  at  the  verge 
of  the  anus,  from  which  blood  will  esea|)e  from  the  internal  |)ortion. 
This  small  tumor  is  covered  by  true  skin  externally,  but  has  mucous 
membrane  lining  the  upper  portion.  By  tiikinp^  hold  of  the  lower 
part  of  the  tumor  and  drawing  it  downward  and  outward  tlie  inner 
})ortion  will  Ik?  ex|)ose<l. 

Symptoms. — Tin*  symptoms  of  external  piles  generally  come  on  sud- 
denly, the  }>atient  likely  feeling  no  discomfort  in  the  morning,  but  be- 
fore night  l>eiiig  awan?  of  decideil  trouble.  Pain  is  the  most  prominent 
8ym])tom,  and  the  jxitient  stacking  for  a  cause  finds  this  tumor  at  the 
verge  of  the  anus.  Not  knowing  of  the  varieties  of  piles,  and  imagin- 
ing that  this  tumor  belongs  inside  the  rectum,  he  immtnl lately  begins 
an  effort  to  ])ush  it  inside,  thereby  adding  to  his  distress.  The  pain 
arising  from  the  venous  or  thrombotic  pile  is  «msed  b^"  tension ; 
that  from  the  enlarged  tag  of  skin,  from  the  inflammatorj"  process. 
Itching  often  accompanies  an  attack  of  external  piles,  and  proves 
to  be  distressing.  If  the  i)atient  does  not  quit  work,  his  condi- 
tion grows  worse  l)ecause  of  the  exercise  and  irritation  of  the  jmrts. 
His  habits,  too,  have  much  to  do  with  the  aggravation  of  his 
symptoms. 

Causfs. — It  is  often  a  difficult  matter  to  trace  the  cause  of  an 
attack  of  cxtenial  piles.  Many  persons  have  a  superfluous  amount 
of  skin,  or  tags  of  skin,  anrund  the  anus.  This  condition,  of  course, 
could  be  easily  excited  to  the  infianimatory  process  by  irritation, 
filth,  etc.  It  would  also  be  set  up  by  a  teasing  diarrhcea  or  dvsen- 
tery.  The  use  of  rough  or  printed  paper,  or  other  coarse  articles  iis 
detergents  could  excite  to  the  siinie  con<lition.  The  thrombotic  pile 
is  oftenest  caused  by  straining  at  stool,  as  for  instance  in  the  consti- 
pated habit,  though  many  persons  who  have  this  habit  never  suffer 
from  piles.  It  can  be  understood,  too,  that  a  diarrhoea  or  dysenter>' 
could  produce  that  straining  eff'ort  which  would  rupture  a  ves.sel. 
Many  persons,  however,  will  report  for  treatment  for  external  piles 
who  have  no  such  diseases  and  are  of  perfectly  cleanly  habit.  It  is 
believed  by  some  that  such  habits  as  drinking  or  smoking  act  as  a 
factor  in  producing  external  piles.  Such  habits  are  much  more  likelv 
to  produce  internal  piles.  Certain  it  is  that  any  local  irritation  of  the 
parts  from  whatever  cause  will  aid  in  producing  an  attack.  Among 
these  agents  may  well  be  mentioned  the  bicycle.  The  continued 
sitting  upon  the  saddle  incident  to  a  long  ride  is  a  common  cause  of 
the  trouble.  The  Avrit(»r  has  operated  upon  one  ])atient  three  times 
for   external    piles   caused   by   riding   the  *^  wheel."     Some    authors 


TREATMENT  OF  EXTERXM  UMMORnilOWS. 


urt 


believe  tlint  pressure  bj  a  fli^plar^etl  n torus  upon  tlie  rectum  may 
cause  exti^-nial  piles.  An  enlargLHl  pmstate  or  a  ^stricture  in  the 
urethra  inay  act  as  exciting  r^iuses  to  this  affection. 

Treatment. 

The  treatment  of  external  piles  should  be  to  a  ^reat  extent  pi"o- 
pliylactie.  Even  ehildren  should  be  taught  the  iieee^sity  f>f  a  iluily 
evacuation  of  the  bowels.  Patients  generally  should  be  instructed 
to  avoid  the  straining  eilurt  at  stool,  and  the  importance  of  leaving 
the  seat  as  goon  as  tlie  bowels  are  through  acting.  Very  many  |)er- 
sons,  espt^cially  in  the  country,  are  in  the  habit  of  using  common 
printed  paper  as  a  detergent.  This  should  be  strongly  condemned. 
The  mucous  meml>rane  everts  when  the  bow^els  act,  and  nothing  is 
more  irriUiting  to  it  than  ink  ;  indeed,  it  woulfl  Ik*  well  to  discard  all 
paper  from  the  water-eloset  and  use  instead  cold  water  for  the  purp<ji*e 
of  cleanliness.  X*»  pai>er  can  tboronglily  cleanse  the  anus  after  the 
act  of  defiecation,  but  the  water  will.  Besides,  the  s<>urce  of  irrita- 
.  tion  is  gtitten  rid  of.  If,  however,  a  patient  presents  himself  with 
a  case  of  external  piles  he  shoidd  he  properly  eared  for.  There  is 
more  pain  and  tlisi-nmfort  atteTiding  an  attack  of  tlie  external  variety 
tlian  from  nn  ordinary  attack  or  the  presence  of  internal  piles. 

An  examination  should  l>e  made  of  the  parts  to  determine  which 
variety  cif  piles  is  to  be  dealt  with.  The  rectum  should  alsi»  be  in- 
vestigsited  in  order  tn  find  out  if  some  other  pathological  condition 
does  not  exist  wliich  f>f  itself  may  he  the  ciuise  of  the  attack  of  piles. 
If  it  is  an  nncom]>licated  ease,  palliative  measures  alone  may  allay  the 
atta(*k.  By  **  attack"  is  understood  the  inflanmiatory  condition  which 
is  manifest  in  the  tag  of  skin  or  the  presence  of  a  blmxl-clot  in  the 
tiftsues. 

The  bowels  slionld  be  cleared  with  an  aperient,  such  as  a  dose  of 
Sidts,  castor  oil,  or  citrate  of  nuigncsiurn.  N«i  active  exercise  should 
be  indulged  in,  and  reidly  it  w^ould  be  better  (or  the  patient  to  assume 
the  recumbent  position,  but  it  is  not  often  the  ca.se  that  you  can  in- 
iluce  him  to  do  so  '"for  ^o  trivial  a  cause/'  Hc^vy  eating,  such  as 
mui^h  meat  and  I) read,  and  the  use  of  winei?  or  other  liquors  i^hould  be 
interdicted.  The  bowels  shoulil  have  a  liquid  movement  each  day, 
and  after  ench  stool  <Mild  water  should  U*  fn^cly  applie<l.  In  some 
few  cases  the  use  of  hot  water  seems  more  soothing  to  the  j)atient  and 
sliould  l»e  prcfcrretl.  It  is  H'Idoiii  necM^ssary  to  poultice  the  parts. 
The  inrtammatory  process  will  subside  unrler  this  |>lan  of  treatment 
in  about  one  week  or  ten  days.  Ointments  %\o  but  little  go«»<l  save  to 
allay  itching;  the  best  for  this  purpose  will  be  found  one  coBtaining 
menthol,  such  a^ — 
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^.  Vast'lini,  Sj  (30.)  ; 

Meiitlu)!.,  gr.  xl  (2.6). — M. 

Sig.  Apply  to  the  parts  after  washing. 

If  there  is  an  abra(Ie<l  surface,  the  following  will  be  found  of  service : 

R.  Vaselini,  5j  (30.)  ; 

Hydr.  ehlor.  mit.,  gr.  xxx  (2.)  ; 

Menthol.,  gr.  xx  (1.3). — ^M. 

Sig.  Apply. 

If  the  mucous  membrane  is  exposed,  as  usually  will  be  the  case  in 
the  combined  piles,  exciting  to  {)ain,  this  prescription  is  a  good  one: 

R.  Vaselini,  ,y  (30.) ; 

Hydr.  chlor.  mit.,  gr.  xx  (1.3)  ; 

Cociiin.  hydn>chlorat.,  gr.  xij  (0.78). — M. 
Sig.  Apply  after  bathing  the  parts. 

Washes  an»  sonu'tinios  used  with  benefit,  and  I  know  of  none 
better  than  the  fluid  hydrastis,  pure  or  dilut<^<l,  or  the  fluid  extract  of 
pinus  canadensis,  use<l  in  the  same  manner.  Such  agents  as  sugar  of 
lead,  alum,  or  tannin  can  also  be  usi»d  for  the  same  purpose. 

It  must  be  admitted,  however,  that  all  these  agents  simply  allav 
the  attack  of  inflammation,  and  after  it  has  subsided  the  **  tag*'  still 
remains,  to  be  irritated  on  sonu*  future  occasion  by  a  similar  cause. 
For  a  radical  cure  it  is  much  better  to  cut  off  the  tag  or  tags,  or 
excise  the  littki  l)l()()d-tum()r.  Such  a  procedure  gets  rid  not  onlv  of 
the  exciting  cause,  but  of  the  tumor  itself,  and  all  fear  of  another 
attack  is  dissipat(Hl.  The  i)lan  of  *^  lotting  out  the  clot,"  so  commonly 
practised  in  the  st^cond  variety  of  external  ])ilcs,  will  be  found  far 
less  serviceable  than  to  excise  the  tumor.  Even  with  the  best  of 
precautions  it  will  be  found  that  the  patient  is  just  as  long  recovering 
from  the  attack  when  the  palliative  plan  is  followed  as  he  is  if  the 
tumor  is  removed  after  the  manner  suggested.  Muriate  of  cocaine 
can  be  used  successfully  in  these  cases  (by  injection)  if  it  is  thought 
best  not  to  use  a  general  anfesthetic. 

Internal  H^MORRHoros. 

Varieties. — It  is  common  for  authors  to  divide  internal  haemor- 
rhoids into  three  varieties,  viz.  capillary,  arterial,  and  venous.  No 
such  distinction  can  positively  be  made,  beciuise  oftentimes  all  three 
varieties  may  be  found  in  the  same  patient,  or  the  blood-supply  of  a 
tumor  be  both  arterial  and  venous.  A  much  simpler  classification 
would  be  into  external  and  infernal  piles,  the  external  piles  being 
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those  found  external  to  the  sphinetor  niiiscJe,  ainl  the  intern iil  piles 
being  those  originating  inside  of  the  t*pliincter.  It  make^  very  little 
difference  aw  far  iis  the  treatment  is  <?oneerned  whet  lie  r  a  pile  is  of  the 
venous  or  arterial  s^^rt.  It  is  well  to  draw  a  distinction  between  bleed- 
ing and  non-bl(»tH]i ng  piles :  those  tliat  do  not  bleed  are  not  at  all 
dangeroos  ;  and,  agjiin,  luomorrhage  is  of  alt  symptonif?  the  most  im- 
portiint  to  the  patient. 

Capillary  Ha^morrboids, — The  capillary  pile  is  the  tin»st  insignifi- 
cant of  all  as  far  as  size  is  eoneerned,  bat  is  the  niur^t  dangerous  uf 
the  three  varieties.  Exc^^ssive  haemorrhage  may  take  place  from  this 
variety  of  hfemnrrhoid.  It  is  not  iufretjuent  tliat  large  quantities  of 
blotxl  are  lust  in  this  manner,  and  a  few  deaths  have  been  re|>orted 
fnjm  haemorrhage  arising  from  a  eajnllary  pile.  Of  course,  in  such 
a  case  an  arterial  braneh  is  eoneerned,  and  fn.nn  this  a  fatal  hteinor- 
rhage  might  oceur.  The  writer  has  had  a  number  of  eas(:*8  of  violent 
iiiemorrhage  from  internal  piles,  but  in  i^xvTy  instance  it  was  from  a 
small  and  not  from  a  large  trmion  This  variety  of  Ineiuorrhoid  is  not 
larger  than  the  end  of  the  little  linger,  sometimes  much  less^  and 
resembles  a  rajiplx-rry  in  appearance.  In  the  main  they  are  made  np 
of  capillary  vessels,  but  some  vessels  that  feed  tlie  growth  are  iif 
good  size.  When  subjected  to  ocular  inspection  they  are  graimlar 
in  appearance,  but  as  time  advances  the  friction  t<i  which  their  sur- 
faces are  subjecteil  does  away  with  this  rough  or  granular  contbtiou, 
and  the  raucous  membmne  extends  over  them.  Therefore  it  is  in  the 
inci|)ient  stage  es|>ecially  that  they  are  dangerous  through  hiemor- 
rhage.  Later  (ui  the  areolar  tissue  becomes  thickened,  and  by  plastic 
deposit  the  dispositifui  to  bleed  is  eheekeil. 

Venous,  Internai  Ilmmorrko'uh. — The  vennns  pile  is  su|>posed  to 
be  the  lai^st  in  size.  Oftentimes,  especially  in  the  feeble,  relaxed 
aubject,  they  get  to  be  as  large  as  a  small  onmge.  They  prolapse 
easily  at  stool  and  are  s<jmetimcs  difficult  to  replace.  They  do  not 
bleed  unless  ulcerated,  and  generally  the  only  symptom  cimiphiintKl 
of  is  inconvenience  in  **  putting  them  back/'  or  the  patient  cuniplains 
of  soiled  linen  from  their  presence.  It  u  a  mistake  to  supi>ose  that 
the  entire  blood-supply  in  this  variety  is  venous,  as  the  name  wnuld 
imply,  for  they  may  also  receive  arterial  distributinn.  However,  the 
hiemorrhagc  from  tliis  variety  of  pile  is  generally  vc^nons  and  is  not 
followed  by  any  serious  consequences,  especially  in  the  heidthy  subject. 
In  some  this  bleeding  is  said  to  be  advantageous. 

Arterial  Hwmorrhoifh, — Strictly  spc»aking  the  term  "arterial  hiem- 
orrhoid  "  is  a  misnomer.  No  hiemorrhoid  is  exclusively  made  up  of 
one  set  of  vessels.  The  arterial  bhxHl-supplv  may  predominate,  as  it 
undoubto<lly  dtK*s  in  the  arterial  variety  of  piles,  but  there  is  also  a 
venous  circulation,  and  it  is  in  this  ela^ss  that  great  danger  exists  in 
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the  injection  with  carlK>lic  acid  or  any  other  agent  capable  of  coagu- 
lating the  hI<NMi.  Tlie  arterial  pile  is  niade  up  of  dilated  blood-vee- 
seU,  an<l  connective  tissue  abounds  in  them.  For  this  reason  it  is  out 
of  the  (]Ucstion  to  supfiose  that  they  can  be  cured  or  eradicated  by 
the  '^  scpieezing  "  proi*ess,  as  proposed  by  Manly  and  a  fe^'  others. 

SYM1TOM8   AND   DlAOXOfilS. 

It  is  quite  an  easy  matter  to  diagnosticate  internal  piles,  as  such, 
but  it  would  be  a  difficult  matter  often  to  say  whether  a  tiitnor  was  of 
the  arterial  or  venous  variety.  In  the  first  place  neither  variety  has 
haemorrhage  for  a  symptom,  and  should  blood  es<*ape  no  differentiat- 
ing Iwtween  the  two  could  be  done,  inasmuch  as  either  venous  or 
arterial  blocnl  could  issue  from  either  class.  It  is  much  easier  to 
diagnosticate  a  capillary  pile  than  to  draw  a  distinction  l>etween  the 
arterial  and  venous  kind.  Haemorrhage  is  the  chief  symptom  com- 
plained of,  and  all  symptoms  of  the  two  other  varieties  are  absent. 
For  instance,  a  patient  states  that  while  at  stool  a  copious  haemorrhage 
took  place,  which  was  perhaps  re|)eated  each  succetnling  day  ;  that  the 
blood  was  of  bright  c<»lor,  and  came  in  spurts;  that  no  protrusion  of 
the  bowel  occurred,  that  a  fcK>ling  of  dizziness  succcHKled  the  loss  of 
bliKxl ;  that  pallor  of  countenance  followed  ;  and  that  jiain  was  not  a 
factor  in  the  case. 

It  will  bo  observed  that  all  of  the  prominent  symptoms  of  the 
large  variety  of  piles  are  abs<^nt,  viz.  j)rotrusion,  which  recpiiros  the 
replacing  of  the  tumors;  j)ain,  which  is  otVen  causcnl  by  friction  ;  and 
the  other  symptoms  which  have  been  mentioned  as  charact€»ristic  of 
the  arterial  and  venous  variety.  When  such  symptoms  are  present, 
an  examination  of  the  rectum  should  be  made  with  the  speculum. 
The  tumor  may  be  so  small,  soft,  and  velvety  as  to  elude  detection 
by  the  finger,  and  it  should  also  be  remembered  that  this  form  of  pile 
may  be  located  at  a  little  distance  up  the  bowel,  at  least  higher  up 
than  either  of  the  other  two  varieties.  With  a  gcuKl  light,  and  a 
speculum  that  will  dilate  the  sphincter  mus<!le  well,  this  little  tumor 
can  l)e  easily  found,  (^'uerally  the  force  used  to  o|)en  the  bowel  will 
open  uj)  afresh  the  bleeding  vessel,  and  the  blood  can  be  seen  to  spurt 
or  bubble  up  at  the  site  of  the  tumor. 

To  diagnosticate  the  other  two  varieties  of  internal  haemorrhoids 
an  entirely  different  method  should  be  practised.  When  lueniorrha^i 
is  a  prominent  sym[»t()m,  and  occurs  in  any  great  (juantity,  it  can  Ikj 
safely  said  that  it  is  not  from  either  the  arterial  or  venous  variety, 
certainly  not  from  a  large  or  well-formed  tumor,  for  in  such  we  find 
cell-growth  and  abundant  connective  tissue,  the  result  of  plastic 
infiltration.  This  cheeks  the  avenu(»s  of  luemorrhage,  and  it  could 
only  occur  as  the  result  of  trauma  or  s<:)me  force  equal  to  the  break- 
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iiig  of  an  arterv.  Tlmt  this  j^xuetiiue^  occurs  ramiot  be  (lisputed,  but 
is  not  the  rule.  The  wipillary  pile  is  a  soft,  s[Mjagy,  nr  gnimilar  miisi*, 
which  yiehls  easily  to  slight  force,  hence  bleeiling  in  the  rule.  It  ciiii 
be  said,  then,  tlmt  great  danger  can  lurk  Ijciiiutl  capillary  |»iles— in 
hietnorrhage— and  that  from  the  largi%  well-formed  pile  there  is  but 
little  danger  to  lu^  apprelien<lcd.  When  it  is  siispp(*ted  thut  internal 
piles  exist  utljer  than  the  capillary  kind,  it  slionld  be  asked  whether 
prt>trnsion  of  the  mass  takes  place  at  st4XjL  If  no  j^nch  history  is 
given  it  can  be  safely  said  that  if  hffnnirrhoids  exist,  they  are  not 
of  much  size.  It  must  be  remembert^d  in  this  connection  that  the 
patient^s  diagnosis  or  opinion  must  not  be  taken,  as  he  will  invariably 
call  any  distnrbancc  arnnnd  these  parts  haemorrhoids. 

Althongh  the  fore  finger  is  the  best  agent  thai  wc  can  employ  for 
examination  of  the  rectum,  it  absolutely  fails  as  an  nid  U^  making  a 
diagnosis  of  internal  piles.  Even  pile-tumors  of  good  siz<'  cannot  be 
detected  with  the  linger  after  they  are  retnrne<l  within  tlie  reetum. 
There  is  but  one  exoeptioo  to  this,  and  that  is  when  the  tumors  have 
undergone  the  atrophic  condition,  are  sessile,  or  i>eduncniated.  The 
reliable  way  is  to  have  the  jiatient  retii*e  to  the  water-closet  and 
"stniin"  the  ma^s^s  out,  so  as  to  be  seen.  If  he  should  fail  in  this, 
dilate  the  sphincter  with  the  speculum,  and  the  tumors  will  be  seen 
to  fall  between  the  blades. 

The  symptoms  of  internal  piles  are  not  well  marked  and  certainly 
are  not  characteristic  of  the  disease.  Pain  in  the  thiglis,  back,  and 
joins;  a  fretpiciit  desire  to  |3ass  water;  general  lassitude,  etc,  may  be 
complained  of,  hut  these  symptoms  may  exist  from  many  other 
causes.  It  is  better  to  hxjk  after  the  symjitoms  ndcrred  by  the 
patient  directly  t4j  the  anus  or  rectum,  and  by  an  examination 
<letermine  if  there  is  any  pathtdogical  change. 

It  is  very  etimmon  to  ascribe  constipation  as  a  cause,  or  more 
pro|ierly  speaking  the  chief  cause,  of  internal  |»iles.  This  Iw^lief 
ainnot  1k'  l>orne  out  by  fact.  It  can  safely  be  said  that  tht*  majority 
of  people  who  suffer  from  piles  are  not  of  the  const ijMif^'d  h;ibit.  It 
may  exist,  and  of  course  sometimes  dcx^s,  but  it  is  raiher  a  eoinci- 
ilencc  than  a  cause  of  piles.  That  there  is  a  bcrc^ditary  predis|x)si- 
tion  to  tlic  ha?morrhoidal  condition  is  pretty  c^i-rtain.  It  will  often  be 
foiuid  that  whole  families  are  given  to  the  trouble.  Patients  often 
cite  the  fact  that  their  parents,  if  not  their  grandparents,  were  the 
stdijects  of  piles.  Of  course  it  must  not  be  overlfK:>ked  that  the  child- 
ijearing  woman  is  often  the  subject  of  internal  haemorrhoids.  In  these 
csm's  the  tumors  will  l>e  found  just  at  the  verge  of  the  anus,  and 
oftentimes  in  a  prolapsed  state.  Children  very  seldom  are  afllict^Hl 
with  internal  piles,  though  S4ime  such  cases  have  Ik^cu  reporteil.  In 
extreme  old  age  piles  are  not  often  found,  although  tliey  may  have 
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existed  in  former  life — they  undergo  atropine  change  and,  in  oommon 
parlance,  "  drj'  uj)." 

Uncomplicated  internal  haemorrhoids  cause  very  little  disturb- 
ance, but  \vhen  the  seat  of  inflammation  or  ul(^e^ation  cause  great 
{)ain  and  distress.  Such  an  outbreak  is  designated  by  the  patient 
an  ''attack"  of  piles.  This  term  can  be  used  in  r^ard  to  both 
external  and  internal  piles.  The  tumors  may  remain  quiescent  for 
a  long  period  of  time,  and  seemingly  without  cause  will  become  in- 
flamed, and  many  distressing  sym]>toms  result.  Patients  will  often 
use  an  expression  like  this,  "  I  have  often  had  piles  before,  but  I  was 
cured  by  some  simple  remwly,  and  have  not  had  them  for  a  long 
time " — when  in  truth  he  has  had  them  ever  since  the  first  attack, 
but  when  the  inflammatory  symptoms  subsided  he  considered  himself 
cured.  Although  generally  the  {mtient  cannot  trace  the  cause  of  his 
"attack,"  it  may  sometimes  be  found  as  the  result  of  a  diarrha?a,  flux, 
exposure  to  cold,  bicycle  or  horseback  riding,  excessive  venery,  rough 
handling  of  the  parts,  the  want  of  cleanliness,  the  use  of  alcoholic 
stimulants,  and  sometimes  excessive  smoking. 

There  is  a  "  mixed  "  variety  of  pile  which  is  not  discussed  by  the 
authors,  save  by  the  author  in  his  book  on  Diseases  of  the  Hectum.  It 
consists  of  both  true  skin  and  mucous  membrane.  The  external  part 
appears  as  a  long  tag  of  skin,  and  when  pulled  on  a  portion  of  the 
mucous  membrane  is  everted,  which  is  much  thickened  and  highlv 
congested.  In  operating  for  this  variety  of  pile  it  is  iieoessarv  to 
ligate  after  making  the  incision  around  the  base,  as  in  the  event  this 
was  not  done  violent  haemorrhage  could  ensue. 

In  making  the  diagnosis  of  internal  haemorrhoids,  all  contiguous 
organs  should  be  examined,  in  order  to  determine  whether  they  plav 
a  part  in  the  production  of  the  rectal  disease.  An  enlarged  prostate, 
or  a  stricture  of  the  urethra,  may  cause  excessive  straining,  which 
would  aid  in  the  i)roduction  of  piles ;  a  displaced  womb  or  an  irri- 
tated ovary  might  be  a  factor ;  stone  in  the  bladder,  a  diseased  kid- 
ney, hernia,  varicocele,  etc.  might  exist  and  result  in  decided  reflexes, 
and  aid  in  producing  an  attack  of  piles  or  other  rectal  symptoms.  A 
proctitis  which  antedates  the  haemorrhoids  may  be  the  C4iuse  of  the 
inflammatory  attack,  or  a  colitis  of  long  standing  may  be  the  exciting 
cause.  In  looking  to  a  cure  of  internal  piles,  especially  by  palliative 
measures,  every  one  of  the  above-named  conditions  must  he  sought 
for  and  eliminated,  or  corrected.  The  j)liysician  who  expects  to  be 
successful  in  the  cure  of  disease  in  any  local  portion  of  the  body  must 
be  familiar  with  disease  in  a  general  way,  or  he  will  be  making  all 
manner  of  mistakes.  It  is  the  i)ainstaking  diagnostician  that  is  the 
successful  practitioner  of  medicine. 
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Palliativb  Treatment  of  Internal,  Hemorrhoids. 

The  i^me  tiling  tliat  was  ,-^aid  in  rc^^anl  to  tlic  trDiUment  of  exter- 
nal |iile*^  will  obtain  in  tlif  treuttnent  oi'  internal  piles,  viz.  it  imist  be 
highly  pnipli\iac*tii\  The  habits  niiLst  be*  looked  after,  the  sec*retiotis 
coriTeted,  and  symptoms  whieli  have  a  tendency  to  prodik^^  the  liirm- 
orrhoidul  state  shonld  he  treated.  It  is  well  n*eoj;ijized  that  tlie  fiH't* 
use  of  sjiiees  and  eonilinients — innstard,  ])e|>per,  pep|K*r-santx? — such 
things  as  the  epieiii-e  is  fond  of,  is  priMhielive  nf  hieniorrhoids  and 
other  forms  of  ref'tal  trouble*  Ji'^  then,  a  patiunt  is  eoneerned  about 
the  hiemorrlniidal  eonditii»n,  or  indeed  oiher  rc*etal  trouble,  it  W4mld 
be  well  for  the  phvsieiaii  to  interdict  the  use  of  all  sueh  artielrs. 
There  ean  be  no  question  that  the  person  wlio  uses  aleohidie  or  malt 
liquors  to  exeess  is  more  liable  to  hiem«»rrlioi*ls  than  thosi!  whr>  abstain 
from  sueh  drinks.  The  [wrtal  eirenlation  is  interfered  with  by  sueh 
habits,  arid  as  lun^  as  they  are  indultjed  in  but  little  eould  \>o  done  by 
the  physieian  to  etfed  a  eure  ;  or,  gnuitin;:  that  the  patient  U  willing  to 
abstain,  it  is  well  W^fore  beginning  any  special  tix^atment  for  lueinor- 
rlioids  to  lm>k  after  the  liver.  Certainly  before  operating  upm  a 
patient  given  to  the  drinking  habit,  mercurials  should  be  given  for 
a  numlier  (»f  days  in  succession^  followtxl,  of  course,  by  aperients  or 
laxatives.  This  cUt<s  of  patients  am  also  given  to  over-eating.  The 
apj>ctite  IS  really  a  morbid  one  stimulatetl  !>y  drink,  and  the  over- 
erowfling  of  the  stijuiaeh  is  protJnetive  r>f  gmve  results.  Tlie  diet 
of  the  patient  should  therefore  be*  h>oke<I  after. 

The  class  of  [latieuts  who  suffer  friiui  luemorrhoids  will  ajmetimes 
Ik?  found  of  the  constipated  habit.  If  si»,  it  will  prove  to  be  a  most 
formidable  conqjiieation  and  iliftieult  ti»  overcitme.  Such  |K'oplc 
stionld  be  advistnJ  to  iH'come  water-ilrinkers— rlrinking  as  much  as 
lialf  a  gallon  |K*r  day,  at  intervals.  For  such,  fruit  should  be  freely 
prescribe*  1 — iminges.  apples,  fieri*,  prunes,  etc,  (Juite  a  good  sugges- 
tion is  to  have  the  patietU  take  prnnr-juici.'  onei.'  a  «lay,  [jn^pared  in 
the  following  manner:  Make  a  small  bag  of  linen  or  cotton  cloth, 
arul  put  into  it  a  Imndfnl  of  senna  h»aves.  Place  tlie  bag  with  the 
prunes  and  boil  for  a  sufti<*ient  length  of  time.  When  done  strain 
the  juice,  and  drink  a  small  quantity  once  or  twi*«e  a  day.  It  will 
have  a  nice  effect  f»vcr  the  constipated  habit. 

Very  td'ten  these  patients  will  Ik?  of  a  nnjrosc  or  melaucholy  dis- 
position and  take  very  little  exercise.  Nothing  is  more  conducive  to 
good  health  than  exercise;  and,  of  all  metho<ls«  walking  is  tlie  best. 
The  patient  should  lx»  ajdvisixl  to  take  regular  walks,  csj)ecially  in  the 
early  rnurning  and  late  in  the  evening. 

But  we  are  to  suppose  that  the  ptiticnt  presenting  is  suffering  from 
an  actual  condition  of  hiemorrhoids  :  what  advice  or  treatment  is  to 
Vol,  ni.-33 
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1)0  jiffordtKl  ?  Uiulcr  such  c'ir<»iimstam»ess  it  of  course*  must  be  dcter- 
iiiiiRMl  what  t'hiiracter  of  hieuiorrhoids  tlie  ]iaticiit  is?  suffering  from, 
ll*  ha'inorrha^?  is  the  symptom,  aiul  no  historj'  of  protru.sion  i&  given, 
it  wouhl  of  (»<»iirsf  he  presumed  to  Ik»  a  case  of  capillarv  piles.  Tliese 
are  seldom  aee(>m|)anie<i  by  imin,  and  it  is  the  sight  of  blood  that  has 
driven  the  pati<'nt  to  consult  the  physician;  or  it  may  be  the  drain 
upon  tlu'  system  <K*easioued  by  the  fixHpient  luemorrbages.  Thijs  con- 
dition will  often  be  witnc^ssed  in  the  female,  who,  from  the  loss  of 
1)1<kk1  by  menstruation  together  with  the  same  from  piles,  suffers  to 
such  an  extent  as  to  pnMluee  pnifound  amemia.  The  main  thing  in 
such  a  ease  is  to  stop  the  luemorrhage.  To  do  so  will  be  found  a 
more  diiHeult  matter  than  is  generally  supiM»se<l.  Ordinary  astrin- 
gents, those  that  are  usually  prescribed  in  such  cases,  have  but  little 
action  for  g(MMl.  Reference  is  made  to  alum,  tannin,  borax,  and 
others  of  this  class.  liesides,  such  proc*rasti nation  might  end  in 
serious  results.  If  the  bUnHling  is  pronouncetl,  it  is  best  to  resort  to 
something  more  ellc<*tual  at  once.  The  following  plan  mav  accom- 
plish the  purj>osc» :  With  a  sjKH'ulum  divulse  the  rectum  freelv,  irri- 
g.ite  with  hot  water,  wat<'h  for  the  bleeiling-spot,  and  touch  it  with  a 
drop  of  pure  nitric  acid  from  the  |)oint  of  a  glass  rod.  Carbolic  acid 
is  commended  by  some  for  the  same*  purj>ose,  but  is  less  eflectual  than 
nitric  acid.  The  j)oint  of  the  actual  cautery  (Paquelin)  will  subserve 
th(j  siune  purposes  and  is  often  to  1k»  |)referred  to  l)oth.  If  it  is  dt»emed 
inexpedient  to  use  cither  of  the  above  i)lans,  recourse  must  be  had  to 
tlie  prescriptions.     The  following  arc  those  commonly  used  : 

R.  Tnnnin,  ."^i  (4.0) ; 

Cocaine,  gr.  iij  (0.1  o)  ; 

( 'ocoa  Iiuttcr,  <j.  s. 

M.  <'t  ft.  suppositoria  xij. 
Sig.  Insert  one  morning  and  night. 
Or, 

R.    Fcrri  subsnl[)hatis,  gr.  xij  (0.8); 

Cocaine,  gr.  viij  (0.5) ; 

VaseliiKN  5j  (;^().0).— M. 

Sig.   Apply  to  the  protruded  parts. 

Or  the  ferri  subsulphatis  c^n  be  used  in  a  sn])pository,  and  it  will  be 
found  to  be  of  much  greater  efficacy  than  tannin. 

\i*  the  hieniorrhag<*  should  not  yield  to  the  ordinary  means  the 
following:  ])lan  will  I)e  found  to  \n\  a  most  excellent  one  in  arrestinir 
hjcrnorrhagc  from  internjil  piles,  especially  of  the  capillary  varietv  : 
Have  the  rectum  well  wasIuMl  out  with  hot  water;  dilate  with  a  sikv- 
ulum,  and  place  in  the  rectum  over  the  bleeding  surface  of  the  piles 


OPKHATIVH  TREATMENT  OF  lyTEIiSAL  II^MORRHOIDS.     515 


a  .small  pad  of  tr-aiize  which  hn?;  bern  freely  ni(»istene(l  with  MonselPs 
sohitioo  itiluttHi  vvitli  an  ch|IUi1  \\avt  of  water;  withdraw  the  speeuluni 
and  allow  the  pad  to  remain  in  fur  forty-eight  hours.  In  the  vast 
rnujority  wf  iiislunet^s  it  will  be  fmmd  that  this  pn>cedure  will  effect- 
nally  stop  all  bleeding,  Mr.  Allinj^diara  reeotnraendi!  the  injeetitm  into 
the  bowel  of  hamamelis  twice  a  day  in  the*?©  ca.<^s. 

When  the  '*  palliative  treatment  *^  of  pilei*  is;  spoken  of,  reference 
is  made  to  the  ineijuent  stajie  t>f  the  disease,  fur  after  a  well-defined 
pathological  change  has  taken  plac*»,  wliieh  constitutes  the  tnoior  of 
the  arterial  or  venon!^  j)ih\  no  palliative  treatment  will  effect  a  cure. 
If  hsemorrhage  should  be  a  prominctit  symptom  in  even  these  two 
last-named  varieties,  the  i=«rae  plan  or  plans  of  treatment  as  peoom- 
mcnded  for  the  ca  ]vi  I  la  ry  variety  can  be  practised  with  snccess.  In  all 
snch  eases,  however^an  o|M:'nition  will  be  fonml  necessary  to  effect  a  cure. 
Nothing  less  amounts  to  anything  bnt  temporizing  or  j>aIliation. 

Opeeativb  or  Radical  Treatment. 

After  an  operEtion  is  decided  on,  there  are  many  plans  or  methods 
suggested,  \nz, : 

1.  Excision. 

2.  Ijigtitiire, 

3.  (1am[>  aTid  eaiitery. 

4.  Dilatation  of  the  sphincter  nniscles. 

5.  tialvanie  tmutery  wire. 

6.  The  nse  of  acids  and  ptL^tesf* 

7.  The  injection  t»f  earbulie  acid,  etc. 

8.  Whitehead's  o|x*ration. 

Several  more  plans  miglit  be  naine^l,  bnt  this  list  is  quite  <^iifficiont 
to  select  from. 

L  Ezciftion. — It  cannot  be  denied  tliat  tlie  first-mentiont*d  plan, 
excision,  wonld  lx»  an  ideal  one  if  left  to  the  expert  to  perform. 
K4'ference  is  not  ma^le  here  to  the  plan  of  excision  as  practised  by 
Mr.  Whitehead,  Imt  to  the  simple  excision  of  the  tumor  itself.  For 
the  n*as*>n  that  it  is  tediotis  anrl  accompanied  by  a  good  deal  of 
hiemorrhage,  it  is  not  often  |K'rfoniicd.  Tlie  writer  has  devised  a 
clamp  to  Ik*  used  in  exelsiuff  hienittrrln  lids,  which  he  thinkis  Bimplifies  the 
operation  and  does  away  with  its  »lanfj;i*rs*  \o  eautery  is  nsed»  the  pile 
tumor  being  simply  clani[>cd,  cut  off,  and  the  ap|Kised  surfaces  sutured. 

2.  Ligrature. — Tt  cannot  1k»  gains^iid  that  tlic  consensus  of  opin- 
ion IS  in  favor  of  the  (»peRition  by  ligature  for  interfial  piles.  It 
is  the  easiest  of  execution,  the  freest  from  danger,  anrl  the  most 
rmlical  in  its  result*  of  all  mctliodis.  It  is  the  plan  so  liighly  rec<:»m- 
niendid  by  Mr.  Allingham  and  his  contWTcs  at  St.  Mark**,  and  it  is 
tlie  plan  most  frequently  practise*!  by  American  surgeons. 
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3.  Clamp  and  Cautery. — There  are  some  surgeons  in  Euro 
a  few  in  t\\\»  eoiintn*  who  prefer  the  c^himp  and  cautery  plan  i 
nitinfi^  for  haemorrhoids.  The  writer  lias  employed  it  in  a  n 
of  casei?,  but  is  forced  to  say  that  in  his  opinion  it  is  not  comf 
to  tlie  ligature.     The  fact  alone  that  bleeding  might  occur  fn. 

I    !  cauterized  wound,  whi<?h  could  not  occur  after  a  pile   is  liga 

i  enough  to  condemn  it.     Mr.  Allingham  thus  dis{K>ses  of  this  )) 

treatment :  "  This  oi>eration  has  little  to  recommend  it.  As  r 
danger  to  life — after  all,  the  issue  of  the  greatest  moment — as 
our  most  careful  researches  have  led  us  to  a  conclusion,  it  u 
six  times  as  fatal  as  the  ligature  properly  and  dexterously  apj 

4.  Dilatation  of  the  Sphincter  MuBcles. — Upon  a  false  pi 
as  to  the  pathological  change  which  goes  to  make  up  the  hsemorr 
condition,  the  Freiu^h  have  advised  the  dilatation  of  the  spli 
nuiscles  as  a  means  of  cure  for  piles.  It  is  not  reasonable  to  si 
that  a  tumor  made  up  almost  entirely  of  hyjwrtrophic  vessels,  a  g 
of  cell-growth,  and  abundant  connective  tissue  could  be  dissipai 
divulsing  the  muscile. 

5.  Galvanic  Cautery  Wire. — There  was  a  time  when  the  ga 
cautery  wire  plan  of  treating  internal  piles  was  much  favoroil. 
fallen,  however,  into  disuse  and  is  supplanteil  by  other  and  better 

G.  The  Use  of  Acids  and  Pastes. — Attention  has  been  cal 
the  fact  that  in  bleeding  capillar)-  piles  it  is  quite  a  good  plan  to 
fuming  nitric  aciil  to  the  gninular  surface  of  the  pile.  1: 
method  had  l)ec'n  limited  to  this  class  of  patients,  it  would 
])roved  to  Ix^  of  niuc^h  sorvici^ ;  but  its  aj)plication  was  extenc 
larger  growths,  and  niiich  dnmage  resulted,  it  is  very  seldom 
and  is  liniit<Ml  to  the  kind  of  ouse  indicated  above.  Pastes  are  i 
little  service  and  often  do  harm. 

7.  The  Iryection  of  Carbolic  Acid. — So  nuioh  has  been  w 
about  this  agent  in  the  treatment  of  internal  piles  that  the  i 
will  not  take  tlie  space  to  discuss  it ;  suffiei(»nt  to  siiy  that  yea: 
he  |)oint<>d  out  the  dangers  to  be  a])prehended  in  its  use.  In  refi 
to  the  writerV  opinion  Mr.  Allingliani  siiys,  in  his  most  excellent 
on  Dinca^s  of  the  Jircfnm  :  "  For  our  own  part,  we  agree  wit 
opinion  of  Dr.  Math(;ws.  We  have  tried  the  injection  plan  in 
cases,  but  there  was  generally  much  pain,  more  inflammation 
was  desirable,  a  lengthy  treatment,  and  the  result  doubtful — ccr 
not  (I  rndlcnl  ctirr,^'  Dr.  Edmund  Andrews,  a  distinguished  su 
of  Chicago,  reports  the  following  accidents  which  occurred  o 
3304  cases  collected:  "Deaths,  13;  embolism  of  liver,  8;  si 
and  dangerous  prostration,  1  ;  absi^ess  of  liver,  1  ;  dangerous  hi 
rhage,  10;  permanent  impoten<»e,  1  ;  stricture  of  the  reetui 
violent  pain,  83  ;   carbolic  acid  |)oisoning,  1  ;   severe  inflamm 


FISTULA   IN  A  NO, 


517 


10;  sloii^hinfT  and  nther  aoo'ulenti*,  35."  The  writer  desires  to  rtd<l 
tliat  in  his  practice  he  has  seen  a  niitiiber  of  cases  where  stricture  of 
the  rectum  residted  from  this  treatment,  niore  than  a  score  of  abscesses 
and  fistula^,  and  other  conditions  equally  bad.  The  consensus  of 
opinion  is  that  it  is  a  dangerous  and  needless  plan  for  treating 
hjemorrhoids, 

8.  Whitehead's  Operation, — Several  years  ago  Mr.  Whiteliead 
of  England  pro{msed  a  new  operation  for  piles:  it  is,  practically,  to 
dissect  out  what  he  is  pleased  to  call  the  whole  **  jnle-bearing  area/* 
This  necessitates  the  removal  of  about  two  inches  of  the  lower  rectum, 
then  bringing  down  the  gut  and  attaching  it  to  the  true  skin*  This 
o|>crati«»n  has  never  fijund  much  iiivor  with  American  surgeons.  The 
following  ol sections  can  lie  urged  jigainst  it : 

1,  It  c4innot  be  advised  except  in  selected  crises. 

2,  An  amesthetic  is  necessary  in  every  c^ise. 

3,  Full  and  complete  paralysis  of  the  sphincter  muscles  is  neces- 
eary  to  do  the  operation. 

4,  The  openitinn  Is  difficult,  tedious,  and  blnody. 

5»  If  union  does  not  tiike  place  by  first  intenti(*n  pus  accumulates 
and  invites  sepsis. 

6.  The  author  re(*ommends  that  the  whole  of  the  htemorrhoidal 
plexus  be  exeiscd,  which  is  not  neeesf^iry  to  etfect  a  (*urc, 

7.  It  can  he  maintuincil  that  fi4x*ondary  ha»niorrhage  is  likely  to 
orx^ur  after  this  ojK'ration,  and  the  results  given  by  the  author  do  not 
justify  his  claims. 

8.  In  a  word,  it  is  too  much  surgery  when  a  simpler  plan  will  result 
in  a  perfect  cure. 

It  will  be  seen  that  the  writer  believes  the  ligature  to  be  the  best 
plan  of  treatment  tor  internal  piles.  The  special  jx>ints  to  be  observed 
during  this  oj>eration  are  :  Free  divulsion  of  the  riphineter  muscle ; 
thorough  irrigation  of  the  rectum,  through  a  s|K?culum,  with  a  mercuric 
solntion  of  1:5000;  briuging  the  tumor  well  down  with  volsella 
forceps ;  the  ligature  to  be  applied  tightly  at  the  base  ;  the  incision 
made  in  the  true  skin,  and  earried  fully  up  the  length  of  the  tumor; 
and  the  hsemorrhoid  cut  off  close  to  but  at  a  safe  ilistance  (mm  the 
ligature  ;  antii^eptic  precautions  before  dressing,  and  antiseptic  dress- 
ings after  the  o])eration. 


FISTULA  IN  ANO. 

As  far  as  surgcr)-  goc»s,  the  treatment  r>f  Fistula  in  Ano  is  much 
laoTO  iraportunt  tiian  the  treatment  of  luemorrlifiitls.  The  disease, 
toi>,  is  of  much  more  signiticauce.     Uiemorrhoids  constittite  a  local 
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affection,  but  fistula*  in  this  region  may  be  due  tx>  a  constitutional 
wuisc.  IIuMnorrliinds  very  seldom  affeirt  the  general  health — except, 
ix»rliaps,  by  bU'edinj;:,  while  fistula  may  so  undermine  the  cous^titution 
as  to  seriously  iinjKiir  the  natural  vigor.  All  surgeons  who  Iiave 
o|)erate<l  often  for  fistula  are  aware  of  the  fact  that  it  requires  the 
most  precise  and  delicate  surgery  to  cure  a  complicated  case  of  fistula 
in  ano. 

VARii-mKs. — Ahnost  all  authors  divide  fistula  in  ano  into  the 
following  varieties  :  vxtvrmd.  Internal^  and  complete — meaning  bv  the 
external  variety  one  that  has  an  external  but  no  internal  opening; 
by  the  internal  variety,  one  that  has  an  internal  but  no  external  open- 
ing ;  and  by  complete,  a  fi>-tula  which  has  both  an  external  and  an 
internal  opening.  To  the  writer's  mind  this  division  is  both  mislead- 
ing and  inaccunite.  liy  such  classification  no  adequate  knowledge 
can  1k»  had  of  the  extent  of  the  disease  or  of  the  amount  of  surgeiy 
which  it  will  require  to  cun*  it.  A  patient  may  Iw  present  with  a  fistula 
which  has  the  most  insignificant  external  o[>ening,  and  yet  when  the 
operation  is  |KTformed  it  will  Iw  found  that  great  destruction  of  tissue 
has  tiiken  place.  A  fistula  may  be  compfcfc,  and  be  only  a  simple 
channel  from  the  outside  to  the  inside  of  the  lower  margin  of  the  gut 

A  much  more  significant  division  of  fistuhe  would  l>e  :  proffrcssirc, 
non-progrcftsicr^  and  coiiii)fir(if('ff.  Such  a  one  would  at  least  signifv 
some  idea  of  the  pathological  changes  that  ha<l  taken  place,  and  indi- 
cjite  to  the  surgeon  what  he  might  expect  in  the  way  of  an  ojK^ration. 
Not  only  this,  but  some  idea  could  be  g.une<l  as  to  the  necessity  for 
opemtion,  and  whetluT  it  was  imperative  or  not.  Many  times  patients 
consult  a  physician  for  rectal  disease  and  it  is  ascertained  bv  exam- 
ination that  it  is  a  case  of  fistula,  but — what  kind  of  fistula?  It  niav 
be  that  the  ]>atient  can  ill  afford  to  have  an  operation  done  at  the  time 
of  consultation,  and  it  is  the  j)hysician's  duty  to  say  whether  procras- 
tination can  be  prac^tised.  To  say  that  it  is  an  exicrnul,  or  hitcrnfil  or 
complrfe  fistula  would  signify  but  little,  but  if  he  saw  from  unmis- 
takable evidences  that  the  disease  was  i'a])idly  progressing,  that  other 
parts  were  being  invaded,  and  that  local  destruction  was  threatened 
he  would  advise  that  an  inunediate  operation  be  done.  If^  on  the 
other  hand,  it  was  observed  that  the  fistula  was  a  small  affair  and 
was  non-prof/rciiiiirc,  he  could  siifely  say  that  the  operation  could  be 
deferred.  If  it  was  eompUcaix'd — for  instance,  if  inroads  had  been 
made  into  other  organs,  such  as  the  vagina,  bladder,  labia,  j>enis  etc. 
— a  better  idea  would  be  had  as  to  what  operation  or  operations  should 
be  done. 

As  has  been  intimated,  fistula  in  ano  may  be  a  very  simple  affair 
or  it  may  be  a  grave  disease.  It  has  been  the  misfortune  of  the 
writer  to  see  a  number  of  cases  that  were  inoperable  because  of  the 
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vast  destruction  of  tissue,  and  itivasioD  of  conti^uoti.^^  oi'gniifi.  Some 
fistulas  in  ano  are  m  rapidly  jtrof/trsHive  that  delay  h  fatal,  in  so  far 
at  lea^t  a.s  all  future  ctmifurt  is  concernodp  Tlie  guide  iti  estimating 
tlie  progmsf^ive  nature  t>f  tlie  di^ea^^  it*  the  amount  of  pu^i  diseharj^ed. 
It  may  be,  too,  that  much  of  it  is  confined,  and  liaviij^  no  external 
exit  makes  in  mads  hy  l>urr<jwiiig  to  internal  strnet  tires.  If  there  is 
not  mueh  suppuration  it  is  side  to  eonelude  that  the  eliannels  are 
h'ned  by  the  so-called  *'  pyogenic  *'  membrane,  which  prevents  invasion 
of  otlier  parts.  It  must  be  renieml>errHl  (liat  pus  is  not  a  seerctiun, 
but  that  its  presence  l*etokens  danger.  Sunetimes  tlie  term  fistula  in 
ano  is  a  misnomer,  for  very  few  fistnhe  in  thiA  region  relate  to  the 
anus  at  all  ;  many  of  them  curnninnieate  with  the  reeinrn,  and  srmie 
fistula*  in  this  neighborhood  alfeet  neither  anus  nor  rectum.  The  but- 
tock may  be  extensively  invaded^  the  ]>erinenm  destroyed,  or  a  mnufl 
run  high  up  the  baek  or  to  the  thigh-jniyt^  and  have  no  conne4'tion 
with  the  reetuni.  Henee  in  stieh  ease-i  as  these  tlie  instrueticm  of  the 
author:?,  *^  to  push  a  director  through  the  sinus  until  it  is  felt  in  the 
rectum,  then  puH  tlie  distal  end  out  of  tlie  anus,  and  divide  all  the 
tissue  thereon,"  will  not  obtain. 

Great  stress  is  laid  n{K>n  the  importance  t«f  finding  the  internal 
opening  of  a  fistula,  lie  fore  operating:  so  far  has  this  fallacy  extended 
that  8urge<jns  have  l>een  known  not  to  operate  in  a  bad  ease  of  fistula, 
becau.se  "  the  internal  oi>eni ng  conld  not  be  found.' *  This  idea  was 
founded  upuu  a  fain*  premise,  and  slundd  not  Ik?  heeded  at  all.  After 
the  main  cut  for  fistula  is  made  it  is  an  ea.sy  matter  to  trace  the  chan- 
nel to  an  internal  opening,  if  one  exists.  If  the  opening  i\s  not  def- 
initely lo<»ated,  the  prolw  or  grooved  director  is  carried  beyond  it,  and 
it  would  be  inehidcd  in  the  cut,  Granting  that  it  might  esM?4ipe  the 
knife,  the  lymph  thrown  out  as  the  result  of  the  operation  will  be 
sufficient  to  close?  it, 

Alti^ci'ss, — It  is  a  recognized  fact  that  all  fistula*  in  ano  l>egin  with 
an  abscess.  Indeed,  if  ptiysicians  would  remendx*r  this  and  treat  the 
abscess  in  the  proper  manner  the  jiercentage  of  fistida?  won  hi  be  won- 
derfully refluee<l*  It  is  au  aphorism  in  surgery  that  just  a^  soon  as 
puB  15  detected  it  should  be  evacuated,  yet  it  is  a  stnmge  truth  that 
many  physicians  when  they  meet  with  abscesses  around  the  rectum 
will  advise  the  patient  to  "  allow  it  to  break  ''  of  its  own  acconh  This 
would  have  been  poor  surgery  many  decades  ago,  but  in  this  day  of 
antiseptic  surgery  it  is  inexcusable.  Annnid  tlie  rectum  is  a  rich  field 
for  sepsis,  securing  as  it  does  an  abundant  blood-supply,  and  a  free 
distribution  of  lymphatics.  No  abscess  dhould  be  allowtsl  to  go  an 
hour  without  cnm|»lete  opening  and  t^i-ee  drainage  ;  espet-ially  is  thi.s 
true  of  abscesses  around  the  rectum,  which  are  folliwiMl  in  such  a 
heavy  percentage  of  cases  by  fistula* 
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Although  it  is  a  recognized  fact  that  abscess  in  this  rc^OD  gen- 
erally cmh  in  fistula,  it  has  l)cen  a  point  for  di.scussion  why  it 
should  lx»  so.  Many  m^ount  for  the  fact  by  the  statement  that  the 
circulation  here  is  feeble,  Ix'cause  of  the  absence  of  valves.  A  factor 
of  great  importance  is  that  the  tissues  are  soft,  and  often  flabby,  and 
are  unable  to  oiier  great  resistance  to  the  inflammatoiy  proceeSy  and 
constitute  p(M>r  ground  for  repair.  Besides,  it  must  be  remembered 
that  <5t»rtain  <liatheses  or  cachexias  render  these  tissues  ]>cculiarly  sus- 
ceptible to  the  destructive  process  of  inflammation.  But  even  in  a 
healthy  condition  the  inroads  from  the  inflammatory  de{K>sit  are  often 
such  as  to  make  an  active  and  destructive  condition  which  unless 
heeded  at  once  ends  in  a  serious  complication  of  affairs. 

The  injunction  to  (»pen  the  abscess  around  the  rectum  early  and 
sufficient!  1/  is  of  j>annnount  important,  and  the  second,  to  secure  thor- 
ough drainage*,  is  of  nearly  ecjual  importan(»e.  It  will  often  be  neces- 
sary to  give  the  patient  chloroform  to  accomplish  this. 

CausI'><. — In  sjM^aking  of  or  considering  the  causes  of  fistula  in 
ano,  the  cpiestion  really  is,  What  is  the  cfitiMe  of  the  abscess  which 
invariably  precedes  tlu^  trouble?  Fistula,  in  fact,  is  but  the  sequel 
and  the  absc(»ss  the  real  cause*.  As  has  been  mentioned,  the  enfeebled 
circulation  caused  by  deficiency  of  valves  plays  a  part,  no  doubt,  in 
the  formation  of  abscesses  in  this  localitv,  and  the  same  reason  mav 
be  productive  of  changes  which  prevent  the  healing  of  the  same, 
henc(»  giving  rise  to  fistula.  In  a  paper  read  by  the  writer  some 
years  ago,  l)cf*on»  the  Anierifan  Mediwil  Association,  on  the  subject 
of  fistula  in  ano,  ho  ascril)ed  to  the  (contraction  of  the  sphincter  mus- 
cle a  power  to  prevent  tin*  healing  |)rocess  of  an  abscess  contiguous 
to  the  reetuni  or  anus,  and  suggested  that  in  opening  these  abscc^sses  it 
would  he  a  good  idea  to  freely  dilate  or  j)aralyze  the  muscle. 

Amongst  the  many  eauscvs  wliieh  tend  to  produce  fistula  may  be 
mentioned  trauma,  foreign  l)odies  in  the  rectum,  irritation  from  diar- 
rh(ea  or  dysentery,  pressure  of  the  child's  head  during  labor,  impres- 
sions made  by  extreme  cold,  etc.  But  it  must  not  be  forgotten  that 
s])eeial  diatheses  play  a  great  part.  T\\o  tubercular  subject  is  es^pe- 
cially  liable  to  al)seess(\<  aroimd  the  rectum.  It  is  not  intended  to  con- 
vey the  idea  that  these  are,  pathologically,  true  abscesses,  yet  the 
condition  ends  in  fistula,  and  that  is  the  disease  under  consi<lcration. 
How  to  deal  with  such  a  condition  will  be  considered  under  a  sej>arate 
head.  In  a  word,  fistula  is  caused  by  an  absc^ess,  and  an  abscess  is 
caused  by  the  germ  of  suppuration. 

SvMrroMs  Axn  Diagnosis. 

Fistula  in  ano  is  easily  diagnosticated,  for  in  remembering  its 
pathology  search  is  at  once  ma.h'  for  the  sinus  or  the  physical  sis^ns 
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of  it.  Tilt*  symptoms  of  an  uh.scoss,  wliich  is  the  initial  stnge  of 
iistulu,  are  very  decided,  especially  if  of  the  acute  variety.  All  the 
s^ymptoms  of  inflammation  are  usually  pre^^ent,  ^reat  |Miin,  i*edness, 
heat,  swelling,  and  lensjuii,  Tlie  ajvpellation  **  eold  abi^^ess "  is  a 
misnomer  and  should  never  i>e  iistnl.  All  siieh  are  of  tubercular 
origin.  It  is  well  to  rememlu-r  tliat  fistala*  are  oftentimes  seeondary 
to,  and  eiiiised  by,  an  ulceration,  \%v  ulceration  and  stricture,  of  the 
rc*ctnm»  In  all  auch  eases,  of  t'oursc,  the  primary  dis*'ase  must  be 
treated  fi r^t.  After  the  abscess  is  lanced  or  broken,  in  a  certain 
[lereentage  of  eases  no  listultc  will  follow,  but  in  quite  a  heavy 
percentage  it  will  result.  The  tirst  symptom  that  the  jmtient  wiW 
notice  is  a  dis^'har^e  from  the  sinus  or  opening  which  he  has  detected* 
In  the  female,  especially,  it  will  be  the  soiling  of  the  linen  that  has 
attnieteil  attention.  It  will  be  iina^rjntHl  l>y  the  patient  that  the  **old 
disease"  lias  r(*turncd,  and  censure  4>f  the  physician  will  likely  follow% 
for  not  liaving  cure<i  the  abscess.  It  is  well,  whenever  an  abscess 
around  the  ret^tuni  is  treated,  to  warn  the  ptitieut  that  fistula  may 
result.  If  it  dtM's  m\t  the  ptiysieiati  ^ets  the  credit  of  curing  the 
disease,  and  if  fistula  should  follow  he  is  furtiiied  by  a  gcHul  prog- 
noeis. 

When  the  patient  has  explained  his  symptoms,  an  examination 
should  at  once  be  made.  An  oeular  insjieetitm  of  the  piarts  will 
reveal  a  g;ood  deal.  If  an  external  fistula  exists,  it  can  be  ^een,  and 
if  no  external  opening  can  be  deflected  it  may  hi*  that  it  has  but 
recently  closed.  Sometimes  the  patient  will  give  the  history  of  the 
einas  '' weeping"  for  a  time  and  then  eeai^ing  to  do  so.  This  is 
aeeountetl  fnv  by  the  fact  that  the  external  sinus  elost^s  and  reopns. 
If  this  is  the  condition  of  aftairs,  or  if  there  is  no  external  opening, 
a  closer  scrutiny  of  the  ]mrt8  shotdfl  be  made.  It  will  then  likely  be 
diseoveriHl  that  the  pus  discharges  from  the  nn^tum.  If  a  history  of 
abscess  has  been  given  it  is  now  safe  to  conclude  that  an  ink  null 
fistula  exists.  In  such  a  i*ase  the  finger  should  1h?  insf*rte<l  into  the 
rectum  and  perhaps  the  o|>ening  ain  be  found.  If  not,  by  the  use  of 
a  SfK^culum  and  a  good  light  the  oozing  of  the  pus  from  a  certain 
[>oiDt  will  indicsite  the  internal  ofK^ning.  In  either  of  the  varieties 
of  fistula,  a  "cord**  can  be  felt  anci  tmccd  by  pressing  gently  nver 
the  surface  externally.  This  is  the  chauneK  and  the  cfuirse  can  often 
be  made  out  by  touch.  By  takinjj  u  probe  and  inserting  it  into  the 
external  o|>ening  and  allowing  it  to  find  its  way  with  only  gentle 
pressure,  it  can  sometimes  be  det4?rmined  whether  it  is  complete  or 
incom|>lete.  In  tliis,  however,  the  physician  is  often  misled,  for  the 
channel  may  be  complete  but  is  so  tortuous  as  to  baffle  any  effort  at 
the  intHnluetion  of  the  iirolx?,  WTiat  has  been  sjiid  in  regard  to 
the  useless  attempt  to  locate  the  internal  opening  C5an  be  made  to 
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apply  to  the  ('Hurt  to  dotoriniiie  the  course  of  the  sinu^y  or  the  num- 
ber of  iiinuses.     Tliis  will  Ik)  determined  during:  the  operation. 

By  the  majority  of  physicians,  fistula  in  ano  is  regardcni  as  a  simple 
affair,  and  it  is  exptn^ted  that  the  disease  will  be  found  alwavs  as  one  of 
the  three  divisions  mentioned  in  the  b(K>ks.  So  great  is  the  diversity 
of  character  of  fistula  that  no  accurate  description  tsan  be  given  of  this 
disease  except  in  a  general  way. 

Tubercular  Fistula. — Time  was  when  it  was  believed,  nearlv  imi- 
versally,  that  to  oiK»rate  u|>on  a  tubercular  patient  for  fistula  in  ano 
was  grossly  improjRT.  Even  more — that  to  operate  upon  the  healthy 
subject  for  the  disease  was  wrong.  The  idea  prevailed  that  there  was 
such  intimiuy  between  the  lungs  and  rectum  that  if  the  discharge 
from  fistula  c'c»as<'d,  whether  by  ojKiration  or  otherwise,  it  >vould  "  go 
to  the  lungs."  Many  people  to-day  hold  to  this  old  theorj',  and  it  is 
not  uncommon  for  patients  to  ask  the  question,  "  If  I  have  mj-  fistula 
cure<l,  won't  I  have  c<msumption  ?"  In  the  light  of  modern  inves- 
tigation one  might  sjiy,  "  If  you  do  nof  have  your  fistula  cured  vou 
may  have  consumption."  Tissue  everywhere  is  likely  to  take  on 
tubercular  change.  Tlujre  is  no  exception  to  the  rule  from  the  top 
of  the  head  to  the  sole  of  the  f(»et.  Tul)ercular  disease  in  its  various 
phases  may  be  seen  and  nni'ognized  in  any  general  hospital  afTeoting 
the  s«dp,  the  bones,  the?  joints,  the  tissues,  the  muscles,  etc.  The 
neighl>orhood  of  the  rectum  is  not  an  exception,  but  on  the  contrary- 
is  frequently  the  seat  of  tubercular  dejwsit.  It  is  well  recognizetl 
to-day  that  tuberculosis  may  be  a  local  disease,  from  whieli  the  gen- 
eral constitution  may  l/ceome  inf(!cted.  Hence  it  is  that  M'hon  this 
local  condition  is  d(?tcet(Hl,  the  surg(Y)n  immediately  attempts  to  pre- 
vent further  invasion  by  removing  the  affected  part.  If  it  is  a  knee- 
joint  it  is  ex(Ms<Ml ;  if  bone,  it  is  removed  or  scraped ;  if  the  rectum, 
in  the  form  of  fistula  or  ulceration,  it  should  either  be  curetted  or 
trimmed  out. 

The  diagnosis  of  a  tubercular  fistula  is  comparatively  easv.  The 
opening  is  large  and  flabby,  allowing  the  finger  to  enter  oftentimes 
with  ease.  The  tissues  surrounding  are  pale,  the  blocxl-distribution 
very  feeble — to  such  an  extent  that  when  the  tissues  are  divided  ver>- 
little  bleeding  occurs.  In  addition  to  the  physical  signs  a  S|>ecinieu 
should  be  subj(M*ted  to  the  microscope  for  the  detection  of  the  tubercle 
bacilli.  It  is  true*  that  in  many  cases  the  bacillus  is  not  found  when 
the  disease  actually  exists,  yet  if  it  is  observed  it  aids  in  the  diagnosis. 
Other  signs  which  can  be  noticed  are:  the  sphincter  muscle  is  weak, 
the  fissures  around  the  o[)ening  are  undermined,  the  edges  of  skin 
around  the  opening  blue  and  j)ale. 

In  regard  to  operating  upon  a  phthisicid  patient  who  has   fistula 
there  are  just  a  few  points  to  be  considered :  If  it  is  a  ease  of  rapid 
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phthisis,  and  the  patient  has  but  a  short  time  to  live»  no  sur«:eoii  would 
think  of  :i(Kliu;r  addilitmiil  j*ain  and  inconvenience  by  opiTating  upon 
any  listnhi  that  uiiglit  exist.  But  these  cases  are  the  exeeptitm,  tor, 
admitting  that  one  has  phthisis,  its  progress  may  be  very  slow  indeed, 
and  many  snbjects  of  the  dise^ise  are  cured.  If  such  an  one  lias  a 
dstida  in  ano,  wln'eh  is  giving  him  greiit  tiistress,  it  would  be  fixiUsh 
not  to  give  him  relief.  But  listula  in  ano,  tubercular  in  ciiamcter, 
may  exist  and  be  purely  local,  and  by  remaining  the  diseiisi*  may 
become  generab  By  removing  the  lucid  fwl  we  get  rid  of  the  germ 
of  iniection.  The  writer  has  seen  a  number  of  eases  of  tuberculous 
istulse,  with  ugly  ragged,  edges,  overlapping  an  uleeratt^d  surface, 
perhaps  just  at  the  verge  of  the  anus,  embraeiog  the  fibres  of  the 
spliincter  musc-le  and  causing  great  pain.  He  has  been  gnttificd  in 
such  cases  by  seeing  all  distress  al>attMJ  after  openition. 

In  tile  patient  whn  hiL^  fistula  complicated  with  phthisis,  if  an  ope- 
ration is  dune  he  should  not  be  ke{»t  in  bed,  but  should  get  about  again 
in  the  shortest  time  possible.  The  recuml>ent  jiosition  excites  to 
cougliing  and  thus  militates  against  tlie  lu^ialing  pr(>eess.  It  is  much 
tlie  best  to  assist  him  to  walk  out  in  the  ii|)eu  air,  even  if  a  large 
wound  exists.  These  patients  should  l)e  feil  on  good  nutritious  diet 
all  the  time.  The  i>ld  impres!-ion  that  the  wound  would  not  heal  in 
the  tubercukir  patient  is  fanciful,  for  oftcnfimcs  the  most  beautitul 
results  are  obtainwl.  Many  patients  eouiplain  much  more  of  their 
tistula  than  of  their  luugs,  ami  to  these*  great  relief  e«>mes  not  only 
physically  but  mentidly  as  well.  The  writer  cannot  concur  in  the 
opinion  expressed  by  some  authors,  that  as  long  as  the  fistula  is  insig- 
nificant and  discharges  but  littU-,  it  i^hould  be  left  alone.  The  ijucs- 
tion  in  such  a  ease  to  determine  is  whether  the  fistula  is  of  tubercular 
origin  :  if  so  it  should  be  removc^J  ;  if  not  it  could  be  left  alontv 

Opbrahvb  Treatment. 
There  is  but  little  palliative  treatment  for  fistula,  lo  the  great 
majority  of  caj^es  nothing  but  an  operation  will  effect  a  cure.  The 
absctsss,  which  is  but  the  forerunner  of  fistula,  can  l>e  palliated,  so  far 
88  the  pain  is  concerned,  by  the  application  of  heat,  etc.,  luit  even 
here  it  is  much  the  best  plan  to  resort  to  surgery  by  lancing  it  freely. 
In  regard  to  operating  for  6stula  it  should  1x7  first  dcti*rmined  what 
kind  of  listula  exists.  As  has  already  lieen  intimateil,  the  opening, 
either  external  or  internal,  betrays  but  little  as  to  the  extent  of  the 
disease.  The  injunction  t<:)  divide  the  tissue  u|>od  the  director  will 
hold  gcK)d  only  in  those  cases  where  the  track  is  single — not  compli- 
cated by  diverging  sinuses.  It  would  be  a  most  difficult  matter  t*>  say 
just  what  amount  of  surgery  wTiuld  have  to  be  done  in  any  single 
case.     Indeetl,  very  few  cases  of  fistula  are  alike. 
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As  to  the  niethuds  they  can  l)e  included  under  the  following  heads: 
(1)  Injections;  (2)  Klastic  ligature;  (3)  The  knife. 

Ix^jectdonB. — Patients,  as  a  rule,  are  ven*  averse  to  the  use  of  the 
knife,  espec^ially  in  rectal  affections.  This  antipathy  has  been  brought 
about  by  the  advertising  charlatan,  who  proclaims  a  cure  for  all  such 
affections  without  the  use  of  the  knife.  Of  course  this  is  the  veriest 
nonsense,  yet  many  are  enticwl  into  their  care  by  such  representations, 
or  rather  misrepresentations.  Can  fistula  in  ano  l)e  cured  without  sur- 
giiral  means?  The  question  must  be  answered  iu  the  negative  in  so 
far  as  the  majority  of  cases  are  concenied.  Some  of  the  older  writers 
mentioned  the  phiu  of  injecting  the  fistulous  sinus  with  some  agent 
whi(*h  would  excite  to  the  granulatory  process,  and  by  this  means 
close  the  channel.  It  was,  therefore,  suggested  to  inject  into  the  open- 
ing, by  means  of  a  small  syringe,  icxline,  solution  of  silver  nitrate,  diluted 
acids,  etc.  This  plan  is  still  vig^)rously  followeil  by  some  quacks  in 
order  to  l)ear  out  the  assertion  that  the  knife  is  not  used.  To  say  that 
this  manner  of  treating  fistula  is  of  l)ut  little  account  is  putting  it 
mildly,  for  instead  of  iKMietiting  it  would  very  often  be  productive  of 
harm.  No  gauge  can  be  st»t  ui)on  the  amount  of  the  caustic  tliat  i> 
used,  and  violent  inflammatory  acticm  might  l>e  excited,  sufficient  to 
(«use  an  abs<»ess  and  thereby  add  to  the  trouble.  It  is  true  that  the 
external  oi^ning  may  sometimes  be  closed  by  the  use  of  such  agents, 
but  that  is  just  what  is  not  desirable.  By  so  doing  pus  would  be  con- 
fined and  a<l<litional  sinuses  would  form.  Ft  can  hv  dofinitclv  siid 
tiiat  tlie  effect  of  all  such  methods  is  eonducive  of  harm  rather  than 
good. 

Elastic  Ligature. — Tt  was  Professor  Dittel,  of  \"ienna,  who  first 
suggested  the  use  of  tlie  elastic  ligature  for  the  cure  of  fistula.  Had 
the  professor  lived  in  this  day  of  as(»ptie  surgery  it  is  to  be  doubteil 
if  he  would  have  made  the  suggestion.  Certainly  it  (»annot  bo  claimed 
for  the  op(»ration  that  it  is  asepti(%  and  tiiat  is  what  is  most  desired 
now  in  all  surgical  operations.  The  method  consists  in  putting  an 
elastic  eord  through  the  external  opening,  catching  it  in  the  rectum, 
pulling  it  out  of  the  anus,  and  running  a  piece  of  lead  with  a  hole 
cut  in  its  centre  over  the  two  ends  and  tightening  sufficiently  to  cut 
out.  Many  devices  have  Iwen  suggested  for  doing  this,  but  the  writer 
has  found  the  simplest  and  best  to  be  a  grooved  director  with  an  eve- 
let,  or  hole,  through  the  end  of  which  the  cord  is  passed.  The  objec- 
tions to  this  plan  snggc^sted  by  Prof  Dittel  arc  manifold : 

(1)  It  is  unsurgieal.  From  all  fistulous  sinuses  pus  exudes,  and 
the  introducjtion  of  a  foreign  substance  (the  ligature)  excites  to  an 
increase;  of  it.  It  is  impossible  to  irrigjite  the  channel  or  apply  any 
antis(»pti(;  to  it  during  the  ]>rogress  of  thc^  cutting  by  the  cord, 

(2)  There  is  no  means  of  telling  whether  the  sinus  is  a  simple  one 
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or  not,  and  in  the  niiyority  of  cases  tlif^re  arc  divrrgin^  tracks.  It 
miiist  he  ooneeded^  tlien,  that  each  individual  simis  tniiist  be  treated  in 
like  inaiuier,  wliieh  would  prolnng  the  cnre  iudefinifely.  What  it 
would  take  the  ligature,  therefore,  weeks  to  aceou)|iIi.H|i,  the  knife 
could  do  in  a  few  minutes. 

(3)  It  i^  jmiuful  and  annoying.  Some  writers  have  claimed  that 
very  little  or  uo  \mn  aceomjwiniej^  this  phvn.  It  is  not  reas^onable  to 
snpjwj^e  that  several  inelies  of  tissue  enibi-aeiiig  the  pphiuettT  muscle 
could  he  cut  through  without  pain,  and  this  has  nt»t  Ix'cn  the  cxikt!- 
eoce  of  the  writer.  Add  to  this  that  the  di84.^harge  is  contiuually 
soiling  the  liueii,  and  it  can  easily  be  seen  that  it  is  anything  hut 
comfort  tug. 

The  Knife. — It  must  i>e  iinuly  iuipressc^d  that  ii^tula  in  ano  ii4 
oflen  a  most  serious  surgical  at!lt;tiou,  and  that  it  ret|uires  in  many 
cases  desperate  ^ur^ery  to  cHeet  a  cure*  It  is  no  unctiruuion  thing  to 
find  a.s  many  as  twenty  or  more  different  sinuses  leading  to  imjwrtant 
structures  and  of  gre^it  length.  Fiir  practical  use  the  external  sphincter 
muscle  is  ttjc  most  im|x>rtant  in  the  iMMly,  and  this  is  to  be  dealt  with 
in  any  and  all  operations  tor  fistula  in  ano.  True,  many  of  these 
cfises  are  simple  luies  and  require  but  little  atteiitton,  liut  it  must  be 
borne  in  mind  that  these  are  the  exception.  The  surgton  whn  helieves 
thiit  he  can  always  cure  fistida  in  ano  l>y  one  single  fipemtion  will  iiud 
himself  greatly  deeeived.  In  tlie  first  place  it  nmy  ntit  ho  desirable  t<» 
complete  the  ojM^ration  at  one  sitting,  bec^usi:?  of  the  damage  wliieh 
would  be  done  to  the  spliineter.  Secondly,  however  careful  he  may 
lie*  an  undiscovered  sinus  may  exist  and  prevent  the  opcratii>n*s  lx4ng 
successful.  A  patient  might  forgive  an  unsuccessful  attempt  at  cure, 
but  would  never  forgive  being  left  in  such  a  condition  after  the  oj»era- 
tion  that  he  could  not  control  the  actions  fmm  his  Uowcl. 

The  first  step  to  the  o|K^ration  by  the  knife  is  to  liavc  tlie  parts  in 
as  nearly  an  aseptic  cumliticKi  as  possible.  It  may  l>e  urgeil  that  this 
is  im[>ossihle,  for  the  rcnistm  that  we  are  dealing  with  a  pus-disease. 
But  it  must  Ik*  nrmendjered  that  fresh  wounds  are  to  Ik*  raa<le,  and 
that  tlie  rectimi  is  a  favored  spit  for  sepsis.  Again,  the  office  of  the 
rectum — to  rewive  the  fieces — makes  it  a  difiicult  part  to  be  thoroughly 
cleansfnl  and  to  l>c  kept  so.  Notwithstanding  tliesi^  facts  everj^  pre- 
caution should  be  taken  in  order  to  do  just  as  clean  an  o[x^ration  as 
possible.  Irrigations  with  mercurie  solution  and  the  use  of  iodoform 
dreastDgs  shouhl  not  he  neglected  in  any  o[>eration  for  fistula. 

The  principal  advantages  that  the  knife  has  over  every  other 
mnthixl  i»f  H}H"nit(ng  for  fistula;  are  :  Ever>'  sinus  ejin  be  sought  out 
ami  divided  ;  overlapping  e^Iges  can  he  trimnie*!  away;  the  operation 
is  done  quickly  ;  and  tlic  wound  ran  he  dressed  antiseptieally. 

The  chief  admonition  for  operating  fur  fistula  is  to  hiy  freely  open 
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every  sinus,  or  the  result  will  be  a  failure.  It  might  be  presumed 
that  by  plustic  (leiM)sit  au  additional  sinus  would  be  obliterated,  bat 
experience}  teaches  to  the  contrary.  These  ehanneLs  are  lined  by  a 
tough,  elastic  membrane  which  resists  the  healing  property  of  the 
inflammat(»ry  prtnluct. 

Compannl  with  all  other  methods  practised  for  the  cure  of  fistula 
in  ano,  the  knife  is  the  most  surgical,  most  efficient,  and  the  best 


STRICTURE  OP  THE  RECTUM. 

Stricture  of  the  Kectum  is  one  of  the  most  serious  conditions 
met  with  in  that  jH)rtioii  of  the  ^ut.  It  can  l)e  safely  asserted  that 
when  causcMl  by  othcT  than  benign  (H)nditions  it  is  in(*iimble  save  bv 
radicid  means,  and  tlien  seldom  so.  The  following  is  the  usual  classi- 
fication :  1.  Acquired  ;  2,  Spasm  ;  *3.  Dysenteric ;  4.  Tubercular ;  5.  In- 
flammatory ;  G.  Traumatic ;  7.  Venereal  or  Syphilitic ;  8.  Malignant 

The  first  term  used,  acquired,  is,  to  say  the  least  of  it,  a  verv 
vague  one.  One  can  imagine  how  a  stricture  the  result  of  venery 
could  be  acquired,  but  it  would  he  difficult  to  conjecture  how  a  si>as- 
modic  or  canctTous  stricture  could  be  accjuired.  If  such  a  classifica- 
tion is  given  it  would  \x'  best  to  include  it  in  a  congenital  variety. 

Spasm. — If  a  stricture  of  the  rectum  ever  really  exists  from  simsm 
it  should  not  be  classiticd,  Inrause  no  pathological  change  exists.  It 
would  be  only  a  syinptoni  of  disease  elsewhere.  Again,  it  seems  im- 
possible for  the  lumen  nf  the  reetum  to  be  so  materially  afTeoteil  bv 
spasm  as  to  constitute,  or  resemble,  a  stricture. 

DvsKNTKKic. — I>ysent<Tv  is  regarded  as  a  frequent  cause  of 
stricture  (»f  the  rectum.  The  writer,  after  a  long  experience  in  rectal 
surgery,  cannot  agree  that  it  is  so.  Very  many  cases  present  them- 
selves with  symptoms  of  dysentery  that  have  stricture,  but  upon 
investigation  it  will  be  ascertiiined  that  the  dysentery  (?)  is  the  result 
of  and  not  the  cause  of  stricture.  The  process  of  ulcenition  after 
dysenter}'^  is  not  usually  observed  in  the  reetum,  but  in  the  colon 
and  it  is  here  that  the  contraction  would  take  place.  Surgeon- 
General  Woodward  writes  that  he  had  carefully  searched  the  Pension 
Office  for  the  record  of  a  ease  where  a  pension  was  drawn  for  the 
existence  of  a  stricture  of  the  rectum  the  result  of  dysenterj'  contracted 
during  the  war,  but  could  not  find  a  single  one.  Certainly  dyseDter>* 
is  not  a  common  cause  of  stricture  of  the  rectum. 

TuBERcri.AR. — As  has  been  affirmed,  the  tissues  around  the  rec- 
tum are  often  the  seat  of  tubercular  change,  ulceration,  etc.,  but  it  is 
quite  another  question  whether  stricture  often  results  from  this  cause. 


STEICTVRE  OF  THE  RECTUM, 


527 


The  nature  of  tubercular  tissue  is  to  l>renk  down^  and  it  wnald  appear 
that  in  the  eapacious  rectum  this  change  would  take  place  before  the 
gut  was  (*oustrictcd. 

Inflammatory. — The  tenn  iiiHummatory  is  so  liroad  and  com- 
prehensive that  per  force  of  reason  it  must  be  admitted  that  it  is  a 
commou  cause  of  stricture.  May  It  not  be  asked  if  it  is  not  tlie 
only  GHXii^Q  of  stricture?  It  won  hi  be  tlifficult  to  uuderstaud  how  a 
stricture  could  be  formed ^ — tliis  being  idAvays  by  deposit — w^ithont  the 
process  of  inflnmmation  going  on.  It  matters  little  what  the  voriety — 
trauma,  pressure,  dyst^ntery,  cancer,  tuix«retdi»sis,  sypliilis,  or  what 
not — this  suggestion  obtains.  Even  a  simple  cicatrix,  which  would 
contract  the  gut,  coidd  not  exist  save  by  iuihninnation.  Proctitis  is 
nothing  save  an  inHammation  of  the  walls  of  the  rectum,  and  it 
should  not  be  said  that  a  stricture  is  the  rc»snlt  of  proctitis,  but  tliat 
jiroctitis  is  the  result  of  inflammatory  deposit.  What  excites  to  this 
priH^titis  is  anottier  matter,  and  sometimes  difficult  to  telL 

TnAl'MATls^f. — Under  the  head  «)f  tniumatism  it  is  common  to 
name  ulcerations  following  operations  or  wounds  almve  the  rectnm. 
Of  ciMirse  traumatism  excites  to  iuHammation,  and  iuHanmiafiou  to  a 
deiK>sit,  and  the  dejK>sit  to  contraction^ — hence  stricture.  But,  after 
all,  thi.s  is  inflammatory,  and  the  pathology  is  found  in  this  process. 

Venerkal. — Under  the  head  of  venery,  as  a  cau.s<'  of  stricture 
of  the  rectum,  three  conditions  are  mentioned  ;  chancroidal,  scc»oudary, 
and  tertiary  ulcenitions.  Founder  describes  an  unusurd  form  as 
resulting  from  a  gummat^His  deiiosit  It  is  certainly  not  shown  that 
stricture  of  the  rectum  is  {lne  to  the  extension  cd'  chancrons  pus,  nor 
that  it  results  from  unnatnnd  interconrse*  The  writer  in  his  book 
on  diseast»s  of  the  re<»tum  '  attrihutes  GO  per  c-(»nt.  of  the  strietui*es  of 
the  recttmi  to  syj^ldlis.  Not  in  the  way  of  chancrons  extensiun,  or 
unnatural  intercourses  but  to  elmnges  whieh  take  phiee  tlie  result  of 
cclI-prolifenitioTi — an  "anal-rectal  sy[ihiloma/*  Further  experience 
tins  not  changed  bis  opinion,  but  confirmed  it, 

MALKi-NANT. — In  all  e^ist^s  of  canct  r  of  the  rectum  stricture  will 
lie  detectcKl  at  a  certiiin  stage.  The  liyperplasia,  gnidually  increiLsing, 
infringes  on  the  walls  of  the  gut  and  narrowing  takes  placc»  It  is 
very  stddrun  that  a  physician  sees  a  case  of  cancer  of  the  rectum  until 
a  decided  contraction  has  taken  pla<*e. 


SVMPnJMS    AND    DIAGNO6IS. 

The  symptoms  of  stricture  of  the  rectum  are  very  insidious  indeed. 
It  is  a  remarkable  fiict  that  strictures  often  exist  wbicli  wouhl  not 
permit  the  ent ranee  of  a  lead  pencil,  and  yet  no  special  symptom  is 
complained    of  except    consti|)ation  ;   this   is   especially  true  of  the 
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syphilitic  form  of  stricture.  If,  however,  the  passages  are  ob:!served 
a  discrhar^'  <*:in  Im*  si'(*ii  which  is  either  niiieus  or  pus,  or  is  muco- 
purulent, and  sometimes  a  slight  amount  of  blood.  Puiu  is  not  often 
a  factor  in  th<»  venenoil  stricturt*,  and  the  same  may  be  said  of  strictures 
from  l>enipi  eausi*s  the  result  of  simple  inflammation.  In  cases  of 
stricture  the  result  of  cancer  the  reverse  is  often  true,  the  pain  being 
ver\'  seven* — sometimes  c*f>nstant,  sometimes  exacerbating.  If  the 
malignant  gn)wth  is  well  alM)ve  the  sphinct<'r,  it  will  be  observed  that 
pain  is  not  nearly  so  severe  as  when  situated  within  the  grasp  of  the 
muscle. 

The  only  corre<!t  way  to  pn)perly  diagnosticate  a  stricture  of  the 
rectum  is  to  introduce  the  finger.  If  within  reach  it  is  easily  detected, 
and  in  the  vast  majority  of  cases  strictures  are  within  reach  of  the 
finger.  The  clinical  historj-  of  the  cast*  must  reveid  the  character  of 
stricture.     Sometimes  the  microscope  can  be  used  to  advantage. 

Treatment. 

There  arc*  numerous  plans  recommended  for  the  treatment  of 
stricture  of  the  rectum.  They  can  Ik?  summed  up  in  these  :  1.  Di- 
latatiim  (gnidual  or  fon»il)lc) ;  2.  Incision;  3.  Electrolysis  and  liac- 
lage ;  4.  Hxcision  ;  5.  Colotomy. 

Dilatation. — Although  nn'onimended  by  many,  gradual  dilatation 
will  be  found  less  siM'viceabh'  than  forcible.  The  chief  advantage  in 
the  latter  is  tliat  the  stricture  can  Iw  broken  to  the  full  ai|>acity  of 
the  gut  in  one  sitting,  while  witli  gradual  dihitation  it  would  reijuire 
months  to  accomplish  this  niucli. 

When  it  is  rcnicnihcn'd  that  stricture  of  the  rectum  is  located 
nearly  invariably  witliin  three  and  one-half  inches  of  the  outlet,  it 
can  be  readily  s<'cn  that  the  danger  in  forcible  dilatation  is  nearly  nil. 
When  gradual  dilatation  is  practised,  constant  irritation  is  kept  up, 
which  favors  plasma,  and  if  the  pro(»ess  is  left  ofl*  a  little  time,  recon- 
traction  occurs.  If  a  stricture  is  located  high  up  in  the  rectum — in 
the  movable  gut  —  it  is  dangerous  to  attempt  dilatation  by  any 
method. 

Incision. — In  certain  forms  of  stricture  the  incision  plan  is  to  be 
highly  recommended.  There  are  two  methods,  called  respectivelv 
internal  and  crfcrndl  proctotomy.  The  internal  is,  in  the  writer's 
opinion,  to  be  preferred.  It  is  urged  for  the  external  that  it  is  best 
in  order  to  get  proper  dniinage.  Even  if  this  were  true  the  ill  effects 
of  a  complete  division  of  the  sphinct(»r  muscles  would  outweigh  the 
objection.  Internal  ])roctotomy  is  not  dangerous  when  projH?rly  pi»r- 
formed ;  and  the  writer  has  never  ha<l  periproctitis  follow  after  prac- 
tising it.  Of  course  antiseptic  precautions  are  to  be  followed  as 
strictly  as  possible. 
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Blectrolysia. — The  method  of  treating  stricture  uf  the  rectum  by 
eleetroly.sis  liiis  nut  met  with  great  favor  id  the  United  8tatje^,  but  is 
lulvocattHl  with  great  earnesiiiess  by  a  few.  By  its  advtxiates  the  tol- 
lowing  atlvarituges  are  elaimed  : 

(1)  That  eleetrolysis  In  the  treatment  of  strieture  is  i]t>t  a  [jaiianea ; 
on  the  contrary,  taiho'e.^  may  happen  and  will  irretrievably  fail  if  the 
stricture  is  due  to  carcinoma, 

(2)  Eleetroly^ii^  will  give  improvement  wheu  all  other  methods 
fail. 

(*l)  Elect rolysi.s  will  cure  a  certain  percentage  of  cases  without 
relapse,  and  without  the  necessity  of  an  after-treatment  or  the  use 
of  bougies, 

(4)  The  best  chances  for  a  cure  are  with  libroiis  inflammatory 
strictures. 

Excision.— To  the  surgic*al  mind,  excision  of  a  stricture  soiimls 
ideal,  yet  tliere  are  many  thinji^s  to  be  considered  before  it  \roiild 
be  attempted.  First,  the  etiology  of  the  stricture  must  be  defined 
before  the  plan  of  treatment  is  athipted.  Where  a  simple  fibrous 
band  is  stretching  partly  around  the  hmicn  of  the  gut,  the  simplest 
thing  would  be  tu  divide  it,  [f  it  is  of  tuljcrcular  origin,  it  would 
be  impmcticable  to  excise  it ;  and  if  it  Ik*  a  stricture  anj.s<.'<l  by  either 
syphilis  or  cancer,  the  oi)eratioii  wuuld  amount  to  an  extirjKUion.  It 
must  also  be  considered  that  to  excise  a  stricture,  the  sphincter  muscle 
must  be  involvi^l  in  the  operatirm,  and  the  results  nnist  f)e  anticipated. 
Extirj>ation  will  be  eonsidered  under  the  heatl  nf  Treatment  of  Cancer, 

Bacon  has  devise<l  a  plan  by  making  a  new  channel  an  mud  the 
stricture  by  folding  the  gut  abovr  tlie  cimstricted  piirtion  down  over 
the  stricture  an<I  anastomosing  it  with  the  rcctina  bcl(»w  ttjc  euntrac- 
tioD,  afterwanl  clamping  away  the  septum  that  has  formed. 

Colotomy. — Wliatever  might  l>e  the  nature  *>r  ^-ause  of  stricture, 
the  strongest  advcKuites  of  colototny  could  not  plausibly  advocate  it  an 
long  OS  thi*  patient  could  have  a  moderately  free  evacuation  from  the 
bowels*  and  there  was  no  ilanger  from  luemorrhage.  Pain  is  nirely 
so  excessive,  even  in  cancer  of  the  n*etum,  as  to  justify  <*olotonjy, 
especially  if  the  ho  welt*  move  freely,  [f  the  question  of  cjolotomy 
is  upon  the  propriety  of  opemting  for  stricture  ptr  w,  it  might  be 
answeretl  tliat  where  total  or  nearly  totid  obstruction  exists  and  the 
stricture  is  in  the  movable  gut,  beyund  the  reach  of  the  finger,  eolot- 
omy  is  advisable.  Stricture  the  result  of  syphilis  is  an  ideal  condition 
for  this  operation  when  located  as  herein  stated. 
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OANOER  OP  THE  RECTUM, 

Of  all  atVections  of  the  rcctiiin,  camber  is  the  most  serious.  Unfor- 
tunately, Uh),  it  is  ikrarct'ly  ever  met  in  it:*  incipiency,  and  the  chance 
for  a  cure  is  lost,  or  at  least  is  a  niininuim. 

The  inedical  world  is  still  in  the  dark  in  regard  to  the  caase  of 
cancer,  in  the  reetuni  or  els<»where.  Many  ])ages  have  been  i^Titten 
in  a<lv(H'aey  of  the  position  that  the  disease  is  hereditary,  and  others 
are  e<iually  of  the  opinion  that  heredity  plays  no  part.  It  is  believed 
that  a  loiij;-eontinne<l  local  irritation  is  conducive  to  malignancv. 
Future  investigations  may  upset  all  theories  of  the  present  in  r^:anl 
to  the  eaus<»  of  cancer.  I'he  consensus  of  opinion  is  that  age  plays  r. 
part  in  the  development  of  the  dist^ise,  it  being  said  that  middle  life 
is  th(»  favorite  time,  then  advance<l  age.  The  writer  has  reported  sev- 
eral cases  in  patients  under  seventeen  years  of  age.  Women  are  said 
to  be  more  liable  to  cancer  than  men.  This  may  be  true  so  far  as  the 
body  as  a  whole  is  concctrniHl,  but  there  can  be  no  rea.son  whv  thev 
should  be  more  exempt  from  cancer  of  the  rectum. 

It  is  not  the  intention  of  the  writer  in  this  short  space  to  enter 
into  a  rliscussion  of  all  the  classifications  of  cancer  of  the  rectum,  or 
to  go  into  a  debate  on  its  nomenclature,  but  rather  to  mention  onlv 
the  practical  points.  For  all  pur|K)scs  the  term  adenocarcinoma  is 
quite  sufficient,  for  the  other  varieties  can  really  be  included  under 
this  head,  pathologically  and  microscopically.  A  further  classifica- 
tion would  also  divide  afJmo-carniwma^  which  wouhl  be  confusing 
and  be  of  n«)  practical  utility.  These  fine  points  can  be  decided  after 
the  renii»val  of  the  growth  rather  than  before. 

SvMi»T()Ms  ANJ»  Diagnosis. 

Cancer  of  the  rectum  is  a  most  insidious  disease,  often  in  its  in- 
cipiency  ])resenting  no  symptoms  worth  mentioning.  It  is  onlv  after 
the  growth  has  existed  for  some  time  that  any  positive  evidences  of 
canc(?r  are  given.  Among  such  signs  may  be  mentioned  the  pale  and 
waxen  aspect,  the  peculiar  odor,  disposition  to  bleed,  fre<juent  stool?:, 
muco-purnlent  <lischarge,  etc.  Pain  sometimes  is  intense,  and  at  others 
not  snilicient  to  be  called  a  factor,  and  when  it  does  exist  there  is: 
generally  violent  straining  at  stool,  which  is  distressing. 

Treatment. 
It  might  l)e  said  that  as  regards  treatment  of  cancer  of  the  rei'tum 
the  reverse  of  an  axiom  in  surgery  would  obtain.  Ordinarilv  in 
diseases  requiring  extirpation  it  is  advisable  to  wait  for  the  full 
development  of  the  disease,  and  to  use  palliative  measures  until  ii 
does  mature.     In  cancer  an  operation  would  be  advisable  during  the 
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incipicncy  of  the  disease,  and  jmlliative  measures  (!is<:'ai\le<K  But 
the  atH'ctioii  being  so  slow  to  manifest  itself,  all  chance  to  opcnitD  lift.s 
pxsscd  wlien  tlie  dia^nosii^  h  made,  and  untlnng  i^  left  hnt  tu  ]>a!liate. 

If  tlio  cancerous  mass*  protrudes  from  the  anui^,  a  free  apfjlication 
of  |X)wdered  burnt  alnni  will  have  the  effect  of  reducing  it.  Another 
excellent  application  is  arsenitc  of  Cf)pper  with  mucilage,  as  a  paste, 
Af^tcr  all,  what  the  |>iUicnt  desires  in  the  way  of  ixdliation  is  relief 
fi-om  pain,  and  uf  all  the  remedies  to  accomplish  this  opium  in  some 
one  nf  its  forms  is  the  hvst.  The  writer  can  see  no  objection  io  pre- 
scribing this  drug  freely,  where  the  case  has  been  decided  to  be  an 
inoperable  one.  If  the  life  of  such  an  unfortunate  can  be  made  in 
any  way  cf^rnfoiiable  by  the  use  of  opium,  he  sliould  have  it»  Some 
other  things  should  l>e  looked  after,  such  as  diet,  position,  and  esjx"- 
eially  the  keeping  of  the  partj?  free  uf  d^4>rls,  by  frcipient  irrigjitiou 
with  antiseptic  solutions.  If  a  close  strirture  is  within  re^ach,  and  is 
obstructing  the  passjige-way  it  shouhl  I>e  divided,  and  sometimes  a 
free  curettement  will  do  good  by  relieving  nerve-pressure. 

Operation, — The  writer  is  on  record  as  opptising  either  one  of  the 
operations  fi>r  cancer,  excmon  and  rofofomi/,  except  in  the  nirest  of 
cases.  If  the  cancenms  patient  can  have  his  actions  in  a  m^Mierate 
degree  of  comfort,  and  there  is  no  risk  of  life  from  bfemorrhage, 
there  could  lie  no  log  real  reaijons  ff»r  doing  a  colotomy.  If  |>ain  is 
urged  as  a  reas*>n  for  the  ojwnition,  it  could  be  answered  that  much 
could  be  done  for  the  reliuf  of  (lain  by  doing  one  of  the  minor  ope- 
mtions.  It  must  be  admitted,  even  by  the  most  vehement  advocates 
of  colotomy,  that  the  operation  is  renlly  nothing  less  than  a  palliative 
means.  The  diseased  structure  is  left  to  gf»  on  witli  it^  nivages  with- 
out any  hope  of  cure.  The  o|>eration  is  not  a  jdeasant  one  to  con- 
template, to  say  the  least  of  it,  and  though  it  may  and  does  relieve 
pain  in  s<ime  cases,  in  many  others  it  fails  to  do  so.  Then  it  might 
be  urgi^J  that  opium  would  accomplish  this  without  an  o[>cnition. 

As  to  excision  of  cancer,  as  has  alrtwly  been  said,  it  is  the  ideal 
methoil  of  tn\itment  proruhd  that  the  whole  nincerous  masij  can  be 
enncleateil.  But  the  cpiestion  is,  Can  this  be  done?  Surgeons  of 
much  experience  in  dealing  with  winwr  t»f  the  rectum  say  that  this 
can  rarely  be  acoomplisbe*!.  Tlu-  rectum  is  so  abundantly  supplied 
with  bbwxl-ve^cls  and  lymphatics,  that  it  forms  a  suitable  bed  for 
absorbing  and  propagating  the  cancertius  material,  that  by  the  time 
the  surgeon  sees  the  case,  contignous  organs  have  been  involved  and 
gland-infiltration  has  taken  place. 

Of  vvhat  avail  is  it  to  rem<»ve  a  portion  of  the  rectum,  when  the 
whole  of  it  is  involved  ?  What  is  accotnplished  if  the  whole  is 
removed,  if  other  organs  arc  implicated.  There  must  l>e  a  line 
drawn— outside  of  the  age  of  the  patient,  physical  condition&i  etc 
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The  matter  shoukl  be  settled  whether  really  there  is  any  chance  of 
cure,  iK'fore  siil>inittiiig  a  patient  to  either  of  these  radical  procedures. 
Of  course,  if  l)y  colotoniy  life  can  be  saved,  or  great  [tain  relieved, 
the  oi)eration  would  be  warrante<l ;  or  if  by  excisicm  the  whole  mass 
could  be  removed  and  leave  other  organs  unaffecteil,  it  would  be 
justifiable. 


PROLAPSE  OP  THE  RECTUM. 

In  the  adult,  prolapse  of  the  rectum  is  infrequent,  but  it  is  often 
met  with  in  ehildn'n.  Prolai>sed  hteniorrhoids  are  sometimes  mis- 
taken for  true  prohipse  of  the  bowel,  and  oftentimes  there  is  some 
prolapsus  witli  an  aggravated  case  of  piles.  Then,  too,  there  is  a  va&t 
difference  in  the  character  of  prolapse.  In  one  variety  only  the  mu- 
cous membrane  is  involved,  while  in  another  all  the  coats  of  the  bowel, 
and  often  the  |)crit<«ieum,  help  to  constitute  it.  In  forming  an  opin- 
ion as  to  which  variety  exists,  the  size  and  the  historj'  play  a  part,  and 
taxis  will  rev(»al  a  g<HKl  deal  to  the  exjwrt  surgeon.  The  mucous- 
membrane  variety  signifies  no  danger  cither  in  treatment  or  otherwise, 
but  in  dealing  with  the  second  variety  danger  is  to  l^e  apprehended. 

Symitoms  and  Diagnosis. 

The  most  positive  symptom  of  prolapse  is  of  course  the  protrusion 
of  the  bowel  at  stool.  Children  not  being  subjects  of  piles,  any  pro- 
trusion of  the  bowel  at  stool  would  in<lieatc  either  a  |M)lypiis  or  j)ro- 
lapst\  In  the  adult  tins  protrusion  should  be  rarefully  inspected  in 
order  to  ditlerentiate  between  hjcniorrhoids  and  true  prolapse.  Stniin- 
ing  at  stool  ransi's  the  nurse  to  ol)>erve  that  something  is  the  matter, 
and  by  oeular  inspiration  a  small  red  tumor  is  s(»en  pushing  through 
the  anus,  By  taking  hold  of  it,  it  can  readily  hv  told  whether  it  is  a 
I>olyp  or  prolapse. 

Treatment. 

The  treatment  of  prolapse  is  both  palliative  and  operative.  In 
children  especially,  the  cause  should  be  looked  after.  With  this  class 
of  patients  the  most  eomnion  cause  will  be  found  to  be  pin-worms. 
Anything  that  excites  to  an  irritation  and  violent  effort  at  straining 
will  produce  the  afl'eetion  and  should  be  sought  for. 

The  best  manner  of  treating  prolapse  of  the  rectum  in  a  child  is 
the  following :  Administer  a  dose  of  castor  oil ;  after  it  acts  give  a 
high  enema  of  sidt  water,  then  a  dose  of  par(»g(>ric ;  apply  adhesive  straps 
across  the  two  buttocks,  bringing  them  firmly  together.  Put  the  child 
to  bed  for  one  week  ;  on  a  light  diet ;  on  the  fifth  morning  give 
a  dose  of  oil.     Remove  straps  when  bowels  move,  which  should   be 
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In  the  erect  position  ;  wash  out  the  bowel  witli  rold  watcr»  an*!  keup 
s{o*>ls  gently  Hitubte  ami  ojm'Ii.  In  thr  niriji»rity  of  east^t*  \\m  pluo 
will  eucf^'ed  in  curing  prohip.«e  in  the  eliild,  utnl  {?(>me  suggest  wash- 
iiig  the  prohipscnl  Ix^wel  eiu'li  time  with  H*ine  astringent,  but  it  .^eklom 
aecomplislies  the  purpo.s<\ 

The  milde.st  o|>enitive  treiitment  is  that  suggested  by  Van  Buren, 
which  eonsist^s  in  applying  the  aetual  eantery  at  u  dull-red  heat  to  the 
tumor  in  stripes  nuliating  from  above  downward*  Todothis^  requires 
the  use  of  an  aniesthetic  and  looks  a  little  barbarous.  The  writer  has 
never  had  to  resort  to  this  treatment  in  children,  but  lias  used  it  n^^v- 
eral  times  in  the  adult  with  mcidenUe  success.  For  the  treatment  of 
an  old  or  ebronic  prolapse  in  the  adult,  es|)eeially  in  the  age*l,  a  much 
more  radical  metlmd  has  to  be  adopted.  It  has  been  suggested  to 
amjnilate  the  entire  lumor. 

It  will  be  ibnnil  that,  in  the  aged,  prolapse  of  the  rectum  does  not 
give  as  much  distn*ss  as  one  would  imagiuc,  and  before  deciding  u{>on 
so  radical  a  pn»cedure  an  the  removal  of  the  entire  tumor  the  surgeon 
should  gi%'e  serious  thought.  Many  of  us  have  seen  such  a  *' tumor" 
assunje  the  [iro|x>rtions  of  a  man's  head,  and  yet  the  patient  complaiQ 
very  little  from  its  effectjs. 

Since  the  first  edition  of  this  book  was  issued,  the  writer  has  per- 
ffjrmcd  an  o|>eration^  eomjKiratively  new,  for  an  enormons  prolapse  of 
the  rcetum,  with  a  very  gratifying  result.  The  ablomen  was  iiix^ned 
in  the  left  inguinal  region,  the  rectum  was  drawn  fully  tip,  and  the 
coh)n  was  sntural  to  the  abdominal  walK  The  procidentia  was  com- 
plete^ euihnicing  all  of  the  rectimi,  and  tlie  bladder  was  included  in 
it,  making  a  tumor  w*hen  protruded  as  large  as  a  man's  derby  hat. 
There  has  betjn  no  recurrence  of  the  prolapse  since  the  operation. 


RECTAL  POLYPI 

It  would  he  quite  an  caM'  matter  t<»  mistake  a  rectal  polyp  for 
prola|ise  of  the  bowel,  in  an  infant,  if  an  examination  was  not  made. 
The  nurs<-  would  be  apt  to  say  in  l)oth  instan<»es  that  a  "  small  red 
tumor'*  was  presenting  at  the  anus.  By  examining,  the  difTerence 
can  be  easily  told,  as  the  polyp  has  a  distinct  stem  or  pedicle,  while 
[)rolapst»  takes  in  thr  entire  circumference  of  the  boweh  Polypi  are 
often  found  in  children,  but  it  must  not  be  supposed  that  they  are 
confined  to  this  class.  In  the  adult  these  tumors  sometimes  are  of 
very  lai^e  si3?e,  and  have  a  stout  pe*licle.  They  often  exist  at  the 
same  time  witK  other  affections  of  the  rectum,  notably  piles.  In 
searching  the  gut  f<»r  them,  the  effort  must  Ik*  ver)^  thorough,  as  they 
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often  elu<le  the  finjrer.  Whatever  their  size,  character,  or  location, 
the  only  treatment  is  to  remove  them.  If  they  can  be  caught,  held, 
and  h'gated,  tliis  is  ini(lf»ubte<lly  the  best,  as  this  tumor  is  sometimes 
supplied  with  a  larj^e-sized  arter\\  If  this  plan  is  impracticable,  then 
the  polyp  should  be  twisted  off  and  the  i^se  watched  for  hasmorrhaee. 


PRURITUS  ANI. 

One  of  the  most  distressing  affections  of  the  human  body  is  a 
pronounce<l  case  of  pruritus  ani.  Patients  who  suffer  from  it  often 
say  that  they  would  nuieh  prefer  to  endure  pain  than  to  suffer  from 
the  intolerable  itching.  No  class  of  iKK)ple  is  exempt,  for  the  rich 
bring  it  on  by  excesst^s  in  both  eating  and  drinking,  and  the  poor 
perhaps  by  other  habits  equally  proiluctive  of  it.  Age  has  but  little 
influence,  although  it  is  most  commonly  found  in  middle  life,  and 
it  piys  no  resiKjct  to  sex,  as  both  the  male  and  female  suffer  from  it. 
Sometimes  it  exists  in  a  very  mild  degree,  at  others  it  is  of  the  most 
tormenting  diameter. 

Pruritus  ani  often  ap|)ears  as  a  distinct  eczema,  but  more  fre- 
quently nothing  can  be  st»en  to  indicate  any  pathology.  Whilst 
pruritus  may  and  does  often  affect  other  portions  of  the  body,  the 
anus  is  tlu^  most  favored  seat.  AVhen  present,  it  is  aggravated  by 
certain  articles  of  diet,  by  smoking,  by  drinking  alcoholic  liquors, 
by  excessive  voncry,  by  eating  jH'ppiTs,  etc.,  but  it  is  doubtful  if  any 
one  of  these  is  ever  the  direct  cause  of  the  trouble.  It  is  most  in- 
tense when  the  parts  are  heated,  hence  is  worse  after  the  patient  has 
retired  for  the  night  and  has  gotten  warm  in  bed.  The  disposition  of 
the  affection  is  to  localize  itself,  but  in  some  instances  it  extends  to 
the  scrotum,  buttocks,  and  far  down  the  legs.  If  it  has  existed  for 
a  long  time,  by  inspection  a  distinct  scarf-skin  can  be  seen — white, 
glistening,  and  very  smooth.  After  treatment  the  disease  will  often 
disappear,  and  the  patient  will  express  himself  of  the  conviction  that 
he  is  entirely  cured,  but  from  tlie  slightest  indiscretion  in  diet  or 
drink  it  will  suddenly  appear  again. 

Treatment. 
The  first  thing  to  do  in  a  case  of  pruritus  is  to  inquire  afl:er  the 
habits  of  the  patient :  whether  he  is  an  over-eater :  indulges  in  alco- 
holic or  malt  liquors;  is  a  tobacco-user;  is  a  man  about  town,  and 
indulges  his  sexual  appetite  to  an  abnormal  amount;  is  a  drinker  of 
tea  or  coflce.     Each   and  all  of  these  should  be  interdicte<i   before 
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triLiitnxtint  is  begun.  It  may  be  that  mnw  Hpecial  article  of  liift  briii^j^ 
im  iiri  iiltaek,  and  this  should  b<*  mreftilly  investigwtetl  l»y  iliu  patient. 
Ob^liiKik'  constipation  may  have  Huncthin^-  t<>  do  in  j>r(«l tiding  <»r 
keepiii«r  up  th(^  trouble  ;  tlierefore  ill  is  should  be  enrreetetl  by  the  use 
of  aperients.     The  following  is  a  good  laxative : 

R.  Sid  pi  I  UP.  siiblimati, 

Polas^ii  bi  tart  rut  is,  da.  ^iw  (120.0). — XL 

Sig.  Teaspfwmful  in  glasn  nf  wattT,  l>efc>rc  iDreakfast, 

It  iii  also  well  to  |iH>k  to  the  j>eei*etion  of  the  kidneys,  to  the 
amount  of  urine  pasi^^d,  and  the  constiinent^  of  tlie  same.  When 
loaded  with  the  oxalate's  ur  unit*'s,  a  disi]jo.sition  to  it43h  is  often 
eslal dished.  In  a  f^eneral  way  it  is  well  tn  advisr  the  patient  to  take 
freqUi^nt  hot  iKiths,  espwially  at  nijudit  before  gi^in^;:  to  bed.  The 
Ku.sdian  ar  Turkisli  Iwith  will  be  found  of  excellent  utility  irj  pro- 
tracted ea-es  1  if  pruritus.  If  the  jiatient  it^  **  run  d^iwn '*  in  health, 
it  is  ail-iaipHrtant  that  lie  In*  built  up;  especially  is  this  true  if  there 
is  any  special  diutlie§i8  manifest,  as  syphilis,  tubereuhiisis,  etc.  Fop 
tliesf',  spi'L'ial  treatment  sht^nld  be  aeeonled,  such  as  small  doses  of 
biehloride  of  mercury,  potassium  iodide,  crMJ-liver  oil,  iron,  etc»  In 
another  ehL?s  of  patient.^  it  will  Iw  found  that  the  nerve  element  plays 
an  e.ssential  part,  and  the  neurirtic  sympt<»uis  must  Im?  amelionitetl. 
It  is  a  dilticoit  matter  to  map  t»ut  any  detinitt*  plan  of  treatment,  as 
nearly  all  cases  of  pruritui^  are  individual  one^and  munt  be  thoroughly 
traced  anti  then  prescribi^l  for. 

As  to  local  applications  t  lie  re  are  hundreds,  many  of  which  are 
claimed  by  some  to  be  spec! tic  in  their  action,  but  which  after  a  few 
trials  will  be  thmiwn  aw!iy  by  others.  In  cases  that  ])artake  of  the 
ec2ematou£}  variety,  Dr.  Bulkley  recommends  the  following : 


t^,  Liq.  carbonis  detergens  (Wright's), 
Glycerin  i, 
Zinei  oxidi, 
Pnlvi^  calami  nsB  pn»p., 
Aqiiie, 


Sj(30.); 

41(30.); 

5s8  (15.)  I 
^  (2.)  ; 
Svjriso.),— M. 


8ig,  Apply  with  brush  and  allow  to  dry,  daily. 

In  this  variety,  also,  pastes  are  ^metimes  to  be  preferred  to  solutions 
or  ointments,  such  as — 

^,  Ilydr.  chlor,  mit,, 

Bismuthi  suimit.,  da.  Sss  (15.). — ^M. 

8ig.  Dust  on  part!},  or  rub  in  with  finger  frequently. 
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One  of  tli(>  l>ost  of  agents  to  stop  itching  is  ichtlivol  : 
1^.  Vaselini,  Hj'iSO.)  ; 

Ichthyol.,  5j  (4.).— M. 

Sig.  Apply. 


Or, 


I^.  Vufrt,  aqute  rosee,  SJ  (30.)  ; 

MiinthoL,  ^  (4.).— M. 

S\<^.  Apply  morning  and  night. 


When  other  remedies  fail,  bichloride  of  mercury  either  in  solution 
or  ointment  will  give  good  results : 

1^.  Vasc4ini,  ^  (30.)  ; 

Hydr.  bichlor.,  gr.  viij  (0.52). — M. 

Sig.  Apply. 

Suppositories,  as  a  rule,  do  not  accomplish  much  in  these  cases 
but  the  writer  has  derived  l>enefit  from  the  following  : 

I^.  C'ocaina?  hydroehlor.,  g^- "j  (0.195)  ; 

Ol.  theobromie,  q.  s. 

M.  ft.  in  suppositoria  No.  vj. 
Sig.  Us(»  one  at  Iwd-time. 

In  lieu  of  all  ointments  it  will,  with  a  certain  class  of  these 
patients,  he  tonnd  best  to  use  powders  or  dry  dressinj^,  such  as 
calomel,  bismuth  subnitrate,  starch,  etc.  In  the  moist  variety  the 
patient  should  be  advised  to  wear  a  well-adapted  pad  of  oakum 
against  the  anus.  When  th(»  disease  resists  all  such  locral  treatment, 
a  more  radical  method  is  the  use  of  the  gidvanic  cautery,  ourettement 
of  the  surface,  the  application  of  pun*  carbolic  acid,  tincture  of 
iodine,  or  caiiipho-phcni(jue.  It  should  not  be  forgotten  that  a 
neurotic  element  may  predominate,  and  nothing  will  euro  until  this 
element  is  dissipated  and  the  general  health  is  built  up. 

The  writer  has  devised  a  method  of  treating  these  inveterate  cases 
of  pruritus  ani,  which  has  proven  to  be  eminently  successful.  It 
consists  in  making  a  clean  dissection  of  all  the  involved  tissue, 
including  the  lower  inch  of  the  rectum. 
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FISSURE  OF  THE  ANUS :   IRRITABLE  ULOER  OF  THE 

RECTUM. 

A  DISTlNtTTlON  should  hp  drawn  bet  ween  ii  fissure  and  an  irritable 
ulcer.  Most  brwiks  s{>enk  of  fih,sure  of  the  reetiim  ;  thin  in  a  mis- 
nomer  and  aimtoniieally  incorrect :  a  true  fiHsnre  eonld  not  he  formed 
in  the  recttim,  but  the  anue  h  the  common  seat  of  such  trouble.  The 
rectum,  however,  is  the  seat  of  irritable  ulcer,  and  the  reason  for  s<i 
c^llint^jt  is  that  the  ulcer  falls  within  the  grasp  of  the  sphincter  mus- 
cle. Ulcers  are  often  found  above  this  muscle  which  are  not  paioful 
in  the  least  aIthou|^li  of  gmxl  size,  A  tissurt;  is  a  simple  eraek,  or 
break,  iu  the  nuicouj.  membrane,  at  the  verge  of  the  anus,  caused  by  a 
tear,  likely,  in  pjtHsing  hard  ftecal  matter.  Of  course  any  trauma  of 
the  parts  might  give  rise  to  the  disorder.  At  tirst  the  abrasion 
prt^senls  iwute  symptoms,  as  a  fresh  wound  would,  but  altera  while  the 
patliologiciil  changes  which  constitute  an  ulcer  take  place.  This 
fissure-ulcer,  therofore,  is  obloug  in  shape,  while  the  irritiiblc  ulcer  is 
oval  and  situated  higher  up.  (_)f  course  a  fissure  is  irritable,  but  a 
contradistinction  must  be  made  iu  order  to  treat  the  atfWtions  ration- 
ally. Fissure  of  the  auus  is  the  most  painful  of  all  nx^tal  diseases, 
except,  [K'rhaps,  some  cases  of  cancer  in  the  same  region.  Indeed, 
many  (lerscms  who  suSer  frtira  fissure  are  firmly  persuaded  that  they 
have  a  malignant  gr<jwth.  It  is  stmnge,  tiwf,  that  patients,  espd^cially 
women,  will  suffer  tht^  ag<mizing  pain  of  fissure  for  years  without  con- 
sulting a  surgeon.  An  ointment  is  used,  and  the  ^liseai^e  may  for 
a  while  seem  cured,  when  suddenly  after  a  stool  the  same  terrible  pain 
is  expiTienced. 

In  the  majority  of  csLses  of  fis8ure,  it  is  ditficidt  to  iraoe  St  to  any 
definite  cause.  The  use  of  printed  jiaper  as  a  <letergent  can  be  s<^t 
down  as  one  of  the  mus4.»s.  Sime  jK-opIe  are  iu  the  habit  of  using 
hard  and  irritating  substances  for  this  purpose^  sis  wood,  splinters, 
corn-ijobs,  weeds,  grass,  etc.  These,  of  eiMirse,  may  set  up  iufianmia- 
tory  action  or  cause  a  bi"eak  in  the  mucous  mendnune  which  would 
result  in  fissure.  The  affection  is  common  in  eyphilitic  children. 
The  childbearing  woman  is  said  to  be  a  subject  of  fissure,  thiuigh  the 
writer  has  seen  but  few  cases  of  fissure  in  the  recently  delivered 
woman. 

If  a  [wlypus  of  the  rectum  exists  with  a  jwdicle  sufficiently  lorrg 
to  allow  the  tumor  to  prr>trude  at  stool,  this  would  be  a  pronounced 
cause  for  fissure.  It  is  well  in  all  cases  of  fissure  to  examine  the 
rectum  not  only  for  polypi,  but  for  other  things  which  may  be  the 
primary  cause.  Some  authors  speak  of  fissures  resulting  from  sur- 
gery around  the  rectum,  noUdily  for  hieraorrhoids,  l»ut  iu  the  writer's 
whole  experience  he  has  never  seen  Rich  a  case.     Xor  can  he  subscribe 
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to  the  view  expresscKl  by  some  that  displacement  of  the  womb  raay 
cause  the  anus  to  hinrome  HssuhmI.  An  irritable  nlc<»r  al>ove  or  en- 
croaching on  the  sphincter  is  more  likely  to  l)e  caused  by  snch  dis- 
placement. Straining,  or  pressure  from  Iiard  fax^l  matter^  would 
likely  produce  a  fissure. 

Symptoms  and  Diagnosis. 

Patients  who  have  fissure  of  the  anus  M'ill  give  the  history  in  about 
these  words:  "It  makes  very  little  difference  so  far  as  pain  is  con- 
cerned, when  the  bowels  move,  for  I  know  that  in  alioiit  twenty 
minutes  I  am  going  to  suffer.  It  l)egins  as  a  sharp,  cutting,  con- 
tracting pain,  and  inen^ases  until  it  seems  unl)earable.  No  position 
that  I  can  assume  <1<h's  any  goo<l,  and  I  have;  it  for  from  two  to  six 
hours,  when  it  gnidually  wears  otf,  and  I  feel  perfwtly  easy  until  mv 
bowels  move  agjiin."  This  is  a  common  history,  and  the  afibction  has 
by  physicians  been  call(»d  many  nanus,  the  most  common  of  which  is 
"piles."  It  can  be  set  down  as  an  axiom  that,  if  much  pain  is  suf- 
fere<l  by  the  patient,  the  disi^ase  is  not  piles,  for  piles  in  the  quie.seent 
state  cause  very  little  if  any  pain. 

A  fissure  may  be  a  very  simple  affair,  only  a  slight  tear  through 
the  mucous  membnnie,  or  it  may  be  a  very  complicated  and  ugly  con- 
dition. When  due  to  trauma  and  treated  ciirly  it  will  heal  kindlv, 
just  as  any  other  fresh  wound,  but  if  left  alone  it  will  assume  the 
proportions  of  an  uleer.  Fissures  may  be  the  result  of  a  constitu- 
tional affection,  as  syphilis,  tuberculosis,  etc.,  ami  cannot  be  effectually 
cured  until  ('(mstitutional  treatment  is  allbrded.  The  latter  are  uglv 
in  character,  often  deep  and  ragged,  and  recjuire  more  surgery  than  is 
necessary  for  the  other  kinds,  such  as  divulsion,  etc. 

Fissures  may  be  single  or  multiple,  situated  dorsidly  or  lateral, 
rarely  in  front.  They  can  be  sc*en  generally  without  a  spei^uluni,  bv 
drawing  down  and  everting  the  anus.  To  detect  an  irritable  oval 
ulcer  higher  up,  a  speculum  must  be  used.  An  internal  oj>eiiiiig  of  a 
fistula  may  be  mistaken  for  a  fissure,  for  when  located  within  the 
grasp  of  the  si)hineter  the  j)ain  is  very  nearly  identical ;  therefore 
it  will  often  be  necessary  to  use  a  probe  in  making  a  diagnosis.  If 
the  same  treatment  were  adopted  in  such  a  ease  as  in  fissure,  the  pain 
would  soon  return.     Nothing  should  be  overlooked  in  these  cases. 

Treatment. 
The  treatment  of  fissure  is  usually  described  as  both  palliative  and 
operative.  Taking  the  pathology  and  the  excessive  pain  into  (Consid- 
eration, it  would  appear  plausible  to  give  the  patient  immediate  relief 
by  doing  an  operation.  Yet  patients,  as  a  rule,  are  so  averse  to  any 
surgery,  when  anything  else  can  be  substituted,  that  it  may  be  neoes- 
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&arv  to  UFO  polliativo  mpa^iircs  in  c^sos  of  Hssiire.  The  writer  is  on 
ref<trt!  as  a<tvr«-iitiiig  an  ojicTation  in  nearly  every  aise  of  fissure,  his 
reason  heinj^  the  rapitHty  with  which  a  eui'e  h  cHeetetl  in  contrast 
vntl\  n  lon^  jwilliative  treatment  with  indefinite  resultK  The  palli- 
ative treatment  con?;ist^  \n  keeping  the  luiwels  grntly  moved  with  an 
a|H^rient.  xVny  gmtd  mineral  water,  as  Aj>enta  Rubinat  or  Hathorn, 
will  answer  the  pnrpose  ;  keeping  the  parts  cleansed  with  soap  and 
water,  and  the  use  of  liK^d  appUentions.  The  l»est  of  tlietie  is  silver 
nitrate,  either  in  wtiek  or  a  strong  solution,  mildly  coating  the  full 
extent  of  the  fissure.  Snlphate  of  eo|>per  useil  in  the  same  manner 
will  be  found  servieeahle,  or  in  some  e;ise's  pure  earholie  aeid.  To  use 
any  of  these  it  will  often  he  found  neeessary  to  eni|>Ioy  a  small  bivalve 
siTerulnm  and  to  gradually  stretch  the  reetuni  until  the  fall  length  of 
the  tissure  is  seen.  For  an  application  to  the  oval  irrita!)le  ulcer  it  is 
always  necessar}'  to  um  a  speeidum.  An  applii'sition  to  this  form  of 
nleeration  will  not  irencndly  he  sufficient  to  effect  a  cure.  It  will  l>e 
found  necessary  to  scarify  the  surfaee  th(»ronghly,  and  sometimes  to 
trim  the  e^lgt^s.  Divukion,  too,  is  of  great  importance  in  order  to 
rc^eiLse  the  spasm  or  grip  of  the  spliiueter  nius«'le.  liesides  tlie  rernt*- 
dies  uhieh  have  been  mentioned  hi  the  palliative*  treatment  of  fissure, 
a  numl>er  of  others  less  severe  in  eti'eet  are  i-ecummendeiJ.  The  fol- 
lowing is  used  by  Mr.  Allingham : 

I^,  Hydrarg.  chlor.  mitis,  gr.  iv  (0.2(1) ; 

pldv.  opii,  gr.  ij  (0.13); 

Ext.  ix^lladonnffi,  gr.  ij  ((AKi); 

Ung»  sambuet,  ^  (4.). — M. 
8ig.  To  be  applied  frequently, 

A  better  one,  io  the  opinion  of  the  writer,  is — 


!^<.  Coeiiime,  gr.  xij  (0.78) ; 

MenthoL,  gr.  xv  (L)  j 

Hydmi'g.  chlor.  mitis,       gr.  xxx  (2.) ; 
Vaselini,  ^j  (30.).— M, 

Sig.  Apply  two  or  three  times  daily. 

Injections,  to  be  used  just  after  the  bowels  move,  will  be  found 
servieeahle,  and  the  best  is :  One  ounce  of  olive  oil,  containing  five 
grains  of  iodoform  and  ten  drojis  of  laudimum.  Goofl  may  Ik? 
aeeomplisht*tl  by  having  tlie  patient  take  an  injeetion  of  four  or  five 
ounces  of  linseed  oil  every  morning  before  the  Ixjwela  move.  The 
physician  am  usi?  his  own  judgment  in  seleeting  remedies  of  this  e1afi8, 
which  may  be  equally  effective  with  any  mentioned  in  tlie  books* 


540  DISEASES  OF  THE  RECTUM  AND  ANUS. 

Operation. — The  operative  proeedure  for  fissure  must  be  made  to 
fit  the  oas<\  A  reiH.'iit  attack  may  yield  to  the  simplest  of  local  appli- 
cations or  to  tlio  mildest  divulsion,  while  others  will  require  heroic 
treatment.  In  (children  suficring  from  fissure  it  will  often  be  suf- 
ficient to  have  the  mother  or  nurse,  each  morning,  anoint  the  fore 
finger  an<l  gently  insert  it  into  the  rectum.  After  a  few  times  it  will 
be  noticed  that  the  infant  complains  less  at  stool. 

Where  a  fissure  has  existed  for  any  length  of  time  in  the  adnlt,  a 
more  severe  operation  must  be  done.  It  consists  in  a  free  divulsion 
of  the  sphincter,  a  deep  incision  through  the  fissure,  and  a  paring  of 
the  edges  of  the  ulcer,  or  a  free  scarification  of  the  whole  suiface. 
Originally  it  was  thought  advisable  to  break  the  muscle,  and  manv 
practise  that  nietho<l  yet,  but  such  rash  treatment  will  not  be  advisable 
in  the  majority  of  cases. 

It  will  be  found  absolutely  necessarj^  in  operating  for  fissure  or 
irritable  ulcer  to  a<lniinister  an  anaesthetic,  for  the  pain  incident  to 
doing  this  opt»ration  would  ho.  unbearable. 

After  doing  any  one  of  the  diflTerent  operations  advised  it  will  be 
found  ini|K)rtant  to  watch  the  patient  in  regard  to  diet,  regulation  of 
bowels,  cleanliness,  etc.,  for  some  time,  in  order  that  a  perfect  cure 
be  obtained. 


NEURALGIA  AND  HYSTERIA  OP  THE  RECTUM. 

NKUiiAUJiA  at  best  is  a  vague  term,  but  when  applied  to  the 
K^ctuni  is  most  difficult  of  dcscriptiou.  There  are  so  many  Mays  in 
which  j>ain  can  be  refcrro<l  to  the  rectum,  that  it  would  be  a  plain 
duty  to  trace  the  cause  l)cf()re  coming  to  tlic  conclusion  that  such  i>ain 
was  neuralgia.  As  to  the  t(;rm  hyskria  of  the  rectum,  the  writer  has 
grave  doubts  as  to  the  correctness  of  the  expression.  If  pain  actually 
exists  it  is  liis  cxprcssc<l  opinion  that  it  must  be  due  to  a  local  lesion, 
and  if  the  premise  is  correct  the  idea  of  its  being  hysterical  is  dissi- 
pated. AVlien  it  is  remembered  that  tlie  slightest  lesion,  abrasion,  or 
tear  around  the  rectum  will  excite  gre^it  pain  and  distress,  it  can  he 
easily  understood  that  many  cases  of  the  kind  will  appear.  Then, 
too,  the  affection  may  be  so  slight  that  no  pathology,  as  inflamma- 
tion, etc.,  is  discernible,  and  hence  a  diagnosis  of  hysteria  is  rapidly 
jumped  at.  The  simple  exposure  of  the  filament  of  a  nerve  mav  he 
sufficient  to  cause  acute  symptoms,  and  yet  the  said  filament  can  be 
detected  only  with  difficulty.  It  may  be  ])ossible  that  if  a  patient  is 
on  the  verge  of  insanity  he  might  complain  of  pain  in  his  rectum,  or 
anywhere  else,  which  would  be  only  imaginary,  and  this  is  given  as 
one  of  the  cases  of  hysterical  rectum. 
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Whatever  may  be  the  nature  or  cause  of  the  tnmhlej  certain  it  is 
that  it  is  a  most  tlilficiiU  thing  to  effect  a  cure.  Patients  of  this  class 
p»*ncra]Iy  shift  from  one  phynician  to  ant»tlier,  and  often  to  the  satis- 
faction and  great  relief  of  the  one  that  is  left, 

SYMnoMS    AXD    DlAUNTjiSlS. 

The  patients?  .siitlering  witli  nenraljLria  of  the  rectum  are  rarely  able 
to  give  well-defined  and  intelligent  ^ymptimis.  When  a^keti  to  locate 
the  {\'iin  they  hc'^itate,  antl  frequently  eoMtntdii't  thenisetves.  S<^nie, 
however,  eompkin  nf  a  distinct  tipof^  and  altln>it*;:h  ncithinji^  can  be 
discovered  by  the  physician  at  the  point  indicated*  the  patient  will 
still  insist  on  his  <1  eel  a  ration  that  sonicthin^^  must  \\v  in  tr  on  Vile  tlierc. 
The  pain  coniplaincil  of  is  generally  of  an  acntr*  rinttircj  simulating 
very  much  the  fissnre  pain,  althongh  not  havinjr  the*  distinctive  feature 
of  b*'in£r  connei^ted  with  the  vu*i  of  defiecation.  S<imetimes  the  pain  is 
Constant,  and  pnives  to  1h^  a  great  Imnlen,  showing  its  effect  npon  the 
general  health  of  tlie  patient.  Vain  imaginings  tiike  possession  of  the 
patient,  and  the  fear  is  constant  with  him  that  the  trouble  is  malig- 
nant. Women  are  most  often  the  subjects  id"  this  affection,  and  prove 
to  be  very  troublesome  patients.  All  effort  at  relief  oftentimes  proves 
futile,  and  they  become  real  objects  of  pity. 

The  writer  is  tirnily  cMjnvince*!  that  neuralgia  of  the  rectum  is 
causal,  in  the  vast  majority  of  cases  at  least,  by  a  pathological 
change  somewhere;  that,  if  it  l>e  in  the  rectum,  a  tilament  of  nerv^e 
is  exposed,  and  if  the  disease  d«x's  not  emanate  in  the  rectum  it  is 
made  manifest  there  through  some  oue  of  the  reffexes.  There  are 
manv  conditions  that  could  cause  such  manifestations,  such  as  an 
irritable  prostate,  stricture  of  the  urethra,  a  sensitive  ovary,  a  dis- 
placed womb»  a  dJseaaed  coccyx,  or  a  .Hpinal  irritatioTi.  In  persons 
given  to  the  ripium-hablt  will  be  fouml  a  dispusitir)n  tc*  cf>mplain  of 
imaginary  pains,  and  the  rectum  will  not  escape  their  attention. 

Treatment. 
If  it  could  be  definitely  settle*!  that  any  given  case  was  due  to  an 
hysterical  dis|)osition,  of  course  all  treatment  should  be  directed  to  an 
efffjrt  to  overcome  it.  Rut  such  efforts  will,  iu  the  main,  be  found 
utterly  futile.  The  mind  should  Ix-  diverted  l»y  travel,  new  associa- 
tions, active  business,  etc.  GSood  substantial  fotxl  should  lie  pnjviiieii, 
pniper  hygiene  observed j  the  l>owels  regulated,  and  the  secretions 
watched.  The  loc^l  disturbance,  going  upon  the  premise  that  a  lesion 
existe^  should  be  diligently  sought  for.  It  may  be  a  simple  filament 
of  an  exposed  nerve,  which  if  found  and  dividinl,  or  cauterized,  will 
heal.  If  none  such  can  be  discovere^l,  then  the  reflexes  should  be 
traced,  and  the  origin  may  be  found  in  some  contiguous  organ,  as  the 
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utoriis,  ovaries,  urethra,  prostate,  or  jxissibly  tlic  etx*cyx.  If  in  the 
latter  it  slioiild  Ihj  reniove<l,  or  if  in  any  one  of  tlie  others  they  should 
receive  pn)|K»r  attention. 

It  will  i)e  found  often  in  cases  of  neuralgia  of  the  rectum  that  a 
great  amount  of  niueus  is  dischargecl ;  this  is  caused  principally  bv 
n^flex  disturhan(*e,  and  not  from  any  real  inflammatory  eoDdition.  It 
is  well,  ho  weaver,  to  use  some  mild  astringent  injection,  as  lead  acetate, 
boric  acid,  fluid  hydnistis,  or  pinus  canmlensis.  If  the  i^ain  is  intense, 
local  appliwitions  of  silver  nitrate,  carl)olic  acid,  or  copper  sulphate 
may  Ik*  usi»ful. 

Although  the  character  of  pain  would  indicate  that  free  divuLsion 
of  the  sphincter  muscle  would  \\o  indicate<i,  it  will  be  found  that  it 
does  no  gocHl.    A  much  better  plan  is  to  divide  the  muscle  by  incision. 

As  internal  renie<lies  such  agents  as  arsenic,  the  bromides,  iron, 
and  strychnine  are  th<*  In^st.  Along  with  these  cod-liver  oil,  or  the 
hypophosphites  will  Ik»  of  l)enefit. 


VILLOUS  TUMOR  OP  THE  RECTUM. 

roMrAHATiVELY  few  Villous  tumors  of  the  rectum  have  been  re- 
porte<l ;  indecMl  thirty  would  cover  the  number.  The  writer  has  met 
witli  two  cas(»s  in  an  cxjHTi(»nce  of  nineteen  years  in  rectal  surger\-. 
The  tumor  is  rcc< ►«::"! ^^'d  as  a  spongy  mass  with  Jong  villous-like 
groups  over  its  surface,  and  has  a  broad  stem  which  attaches  it  to  the 
wall  of  the  1m)wc1.  The  tumor  may  have  its  origin  in  any  ix>rtion 
of  the  rectum,  hut  they  an*  usually  situated  low  down,  in  reach  of 
the  finger.  In  th(*  writer's  (»ases  no  pedicle  could  be  made  out,  but, 
instead,  the  base  was  broad  and  short. 

SvMrroMs  and  Diagnosis. 

A  villous  tumor  of  the  rectum  could  be  easily  mistaken  for  a  mass 
of  luemorrhoids,  as  it  protrudes  during  the  act  of  defaK?ation.  A 
better  <liagnosis  can  b(»  made  by  feeling  the  mass  while  in  the  rectum. 
Hicmorrhoids  eamiot  be  so  felt.  From  polypi  they  can  be  diagnosti- 
cated l)y  the  soft  spongy  feel,  instead  of  the  firm  and  solid  appearance 
of  a  polyp.  Then,  again,  the  great  disposition  to  bleed,  and  the  free 
discharge  of  mucus,  is  nearly  characteristic.  The  question  has  often 
been  raised  whethoi'  those  growths  are  not  really  malignant  and  would 
return  if  removed.  As  has  been  stated,  the  writer  has  removed  two 
villous  tumors  of  the  rectum,  and  although  a  number  of  years  have 
elapsed  they  have  not  returned.  There  is  not  the  gland-invcdvenienr 
and  the  cachexia  in  these  cases  that  is  found  in  cancerous  growths. 
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neither  is  there  the  lorn  of  flesh  that  is  s<>  chanicterLstir  uf  tlie  latter. 
There  can  be  no  question,  however,  that  a  vilhrns  growth  can  and 

i^ometimrs  tloe."*  untlerpro  eaneemiis  (h'*r*Mi<*ration,  AiitlTurs  have  re- 
ported tlieir  reeiirrence  after  removal,  and,  iu  a  few  ca#<\H,  (k'ath  from 
malignant  dis^ease. 

Treatment, 

There  is  but  one  plan  of  treatmc^nt  for  a  vilhnis  ttrraor,  viz.  re- 
moval. It  is  fiiir  to  s'ly  that  in  tliis  nuithrn  (hiy  of  research  no 
one  would  qneetion  the  advisability  of  removing  any  tumor  wherever 
located,  hut  es|>eeial]y  \^  this  true  of  a  jirowth  that  in  any  way  resem- 
bleif«  nudijruauey  or  is  likely  to  become  malijinant.  The  best  plan 
of  operating  for  this  class  of  tumors  is  by  double  transfixion  :in*I 
cutting  away  the  mass.  It  has  been  mentioUiHl  l>y  a  few  \^Titers  that 
vilhius  tumors  of  the  rectum  sometimes  '"shed*-  ihemselves,  thereby 
saving  an  operation,  and  that  the  imtients  have  recsovered. 


PROOTITIS. 

Thkrk  can  be  no  question  that  the  rectum  is  frequently  the 
seat  of  inrtammation.  There  are  many  causes  that  would  be  con- 
ducive to  this  state  :  for  instance,  liardcnt^I  faeces  remaining  iu  the 
p*>nc'!i  of  the  rectum;  foreign  bodies  in  the  rcvtum  ;  continued  nerve- 
irritation  j  gouorrlnual  intci:tion,  warms,  unnatural  intercourse,  and 
tmuma.  It  has  not  been  the  observation  of  the  writer  that  constipa- 
tion is  often  an  exciting  cause,  and  he  holds  to  the  theory  that  acru- 
mulations  of  fieces  seldnrn  take  place  in  the  reetnm. 

SvMPT^rMs.^ — The  most  prominent  symptom  of  pnx^titis  is  a  sense 
of  heat  and  weight  in  the  rectum,  strnitung  at  st<ml,  some  tenesmus,  a 
discharge  of  mucuh,  sometimes  tinge<:l  with  blood,  an  tmeasy  scnsiitiun 
after  stotd  as  if  the  bowels  had  not  been  completely  evacuated ^  and 
an  intcrfcrt»ncc  with  the  projier  action  of  the  bladder.  U|M»n  exam- 
ination l»y  the  speculum,  nothing  will  be  discovered  but  a  highly 
4^jli>red  and  sensitive  mucoua  membrane. 

Treatment. 

The  patient  should  be  put  upon  Idand  nourishment ;  the  bowels 
moved  daily  with  an  aperient  water,  preeiHlcd  possibly  by  a  dose  of 
cjdomel ;  the  secretions  of  the  kidney  watchc<l,  and  sexual  intercourse 
interdicted*  The  rectum  should  l>e  washt^l  out  daily  with  copious 
injections  of  hot  water  containing  lj«3ric  acid,  and  followed  by  mild 
astringent  wa.^he?»,  as  fluid  hydnixtis,  borax-water,  or  a  mild  solution 
of  lead-water*     Anything  stronger  than  tliis  \a  scarcely  neoesaary* 
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THERAPEUTICS  OF  THE  MALE  GENITO- 
URINARY  TRACT. 

By  WILLIAM  T.  BELFIELD,  M.  D. 


INFECTIONS   OP    THE   GENITO-URINARY   TRACT  IN 

THE  MALE. 

The  gofiito-urinary  tract  of  the  male  may  exhibit  a  primary  infeo 
tir>n  !>y  thc^  following  pirasites  : 

1.  The  f/onotHiecuH  of  Neisser ; 

2,  The  a^s-yet-undiscovered  a^ent  that  inducm  mjphilh; 

3,  Tilt'  bacillus  htbercidmk  of  Koch  ; 

4.  The  various  Ijaeterial  sjieeies  tliat  can>?e  suppumtion^a  dozeji  or 
more  in  number,  collectively  termeil  the  pyogenic  bacteria  or  pus- 
tnicrobeH, 

To  the  gonococcus-  and  gyphilis-infet'tiona  all  are  apjiarently  sun- 
eeptible ;  freedom  from  either  disease  ift  secured  only  by  avoiding  the 
infectiujtj  ajjeiit.  To  tlie  tuhercle-  and  pus-iu  feet  ions,  on  the  other 
hand,  all  art'  frequently  expo.seil ;  hcuee  freedom  frutn  these*  iofei'tiona 
is  secured  not  by  avoiding  the  infecting  agents  (which  is  inifiossible), 
but  by  the  natnrul  resistance  of  heal  thy  tissnes.  In  otiier  words — 
anil  tliirt  is  tlie  item  of  clinicid  importance — either  tulx-rcutosis  or 
suppuration  in  the  gen i to-urinary  organs^  implies  a  pre-existing  vic*e 
of  nutrition.  Cystitis,  prostatitis,  and  pyelitis  (non-gonorrh*jeaI)  are 
results — arc  secondary,  not  primary  diseaties. 


GONOCOOOUS-ENPEOTION  (OONORRHCEA), 

The  gonacoccu8  of  Neisser,  usually  reinforced  by  pus-bacteria  as 
a  mixed  infection,  is  the  agent  in  the  induction  of  the  severe  urethri- 
tis known  as  typicjil  gonorrlKca. 

Bt^ginning  at  the  meatus,  the  extent  of  the  surface  invarfon  varies: 
in  a  minority  of  cases  the  infection  invades  only  the  i>enile  urethra, 
ceasing  at  the  trian^jular  ligament ;  in  the  majority  it  extends,  during 
the  second  or  third  week,  through  the  membranous  and  |>rostatic 
uretlini  to  the  vesical  orifice ;  in  many  it  jmsses  on  through  the  ejacu- 
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latorv  duct  to  the  seminal  vesicle  and  the  dilated  extremity  of  the  vas 
deferens  (anij)iilla) ;  and  in  5  to  10  jK?r  cent,  of  cases  the  infection 
finally,  in  the  third  or  fourth  week,  traverses  the  vas  deferens  to  the 
epididymis. 

Infection  of  the  lymph-stream  is  usually  arrested  in  the  inguinal 
and  jwlvic  lymph-glands,  though  frequently  resulting  in  periurethral 
suppuration  and  sometimes  in  peritonitis.  Infection  of  the  blood- 
current  takes  j>lace  fortunately  in  only  2  or  3  per  cent,  of  cases, 
usually  as  tlie  so-called  gonorrhoeal  rheumatism  of  fibrous  and  serous 
structures — joints,  tendon-sheaths,  bursae,  muscles ;  sometimes  it 
attacks  the  endo-  and  i)ericardium  or    meninges — with   fatal   result. 

The  urinary  channel  projwr,  above  its  junction  witli  the  seminal 
canal,  usually  escapes,  the  infection  ceasing  at  or  about  the  vesico- 
urethral orifice ;  occasionally,  however,  it  extends  to  trigone,  ureter, 
renal  pelvis,  and  even  kidney-tubules. 

The  virulence  of  the  gonococcus,  as  of  other  pathogenic  bacteria, 
undoubtedly  varies  extremely,  though  evidence  to  this  effect  must  fur 
obvious  reasons  be  clinical  rather  than  experimental ;  such  evidence 
consists  of  observations  like  the  following :  A  girl  of  nineteen,  married 
two  weeks,  to  whose  virginity  at  marriage  the  husband  gave  convincing 
testimony,  was  found  to  be  the  subject  of  a  mild  gonorrhoea.  The 
husband  had  had  the  disease  less  than  a  year  before  his  marriage,  the 
discharge  ceasing  in  about  six  weeks ;  it  reappeared  two  days  after 
his  wedding.  Numerous  gonoeocci  were  found  in  the  pus  from  the 
wife,  a  few  in  that  from  the  husband.  The  girl  was  apparently  well 
a  month  after  marriage,  having  suffered  no  discomfort  except  from  an 
inflamed  inguinal  gland ;  the  discliarge  had  been  but  slight. 

The  persistence  of  the  gonococcus-infection  likewise  varies  ex- 
tremely. The  writer  cannot  subscribe  to  the  rather  prevalent  view 
which,  ])romulgated  a  quarter  of  a  century  ago  by  Noeggerath,  con- 
siders such  infection  practically  permanent,  either  evident  or  *'  latent." 
It  cannot  be  denied  tliat  the  infection  has  been  known  to  persist  for 
years :  G.  E.  Brewer  reports  an  instan(!e  in  which  a  man  infected  his 
brid(;  six  years  after  his  own  last  attack,  and  GoU  has  fouiwl  gono- 
eocci in  cases  two  and  three  years  after  the  infection.  But,  on  the 
other  hand,  the  complete  disappearance  of  all  evidences  of  infection, 
including  gonoeocci,  within  three  to  six  months  has  been  often 
observed  :  the  writer  has  assented  to  the  marriage  of  a  patient  eight 
months  after  the  disease  began ;  and  Goll  failed  to  find  gonoeocci  in 
80  j)er  cent,  of  all  cases  examined  even  three  months  after  the  infec- 
tion began.  While,  therefore,  great  caution  should  be  exercised, 
repeated  examinations  of  urinary  threads  made,  and  several  months 
permitted  to  elapse  after  the  ap})arent  disappearance  of  the  gonococcus 
before  the  resunij)tion  of  sexual  relations  can  be  authorized   by  the 
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physician,  yet  each  individual  ciise  mnst  he  decided  on  iy  own  merits. 
Tiie  frtHjiiency  with  which  njarried  men  who  have  contracted  the 
infection  resume  conjugal  relations  even  l>efore  the  com  pie  t<^  disap- 
pearam-e  of  the  discharge,  without  apparent  injury  to  tlieir  wives, 
suj>ports  the  belief  that  gonorrh^^a — in  the  elinie^il  sense  at  least — 
doet*  not  osually  retain  great  virulence  for  many  weeks  after  apparent 
recovery. 

The  helief  that  the  gonoooccns-infection  is  a  serious  barrier  to  a 
man's  fntun-  fertility  is  als4*  contradicted  by  clinical  observation.  It  is 
fair  to  iLssunie  that  a  large  percentage  of  the  fiithers  of  the  present 
day  who  spent  their  early  manhoiHl  in  cities  have  at  some  time  cou- 
tnictcd  thr*  infection.  Tlie  writer  has  kn<^vn  a  woman  to  become 
pn^gmnit  witlda  four  months  of  tlie  l>eginning  of  the  infection  in  her 
husband  and  herself. 

Mliaf  conMihikH  f/onorrhcea  f  The  confusion  wtiicli  rcignc^l  prior 
t*»  Neisser's  discovery  of  the  gt>nococcu3  in  1871^,  as  to  the  nature  of 
purulent  dischorges  from  male  and  female  genitals,  was  replaced  a 
few  years  tlierenfter  by  tlie  practice  of  regarding  gonococcus-infection 
and  purulent  urc^thritis  as  .synonymous  terms.  But  further  observa- 
tions liave  proven  l>eyond  douI>t  that  gonorrhcea  in  the  clinical  sense 
—that  is,  purulent  urethritis  acquired  througli  sexual  contact — is  more 
cxmiprelicnsive  tfian  gonoccKjcus-infection  ;  in  other  words,  that  the 
genitals  of  either  sex  are  the  habitat  of  certain  bacteria  other  than 
tlie  gonm'occus  (perhaps  also  of  toxins)  which  may,  when  transferred 
througfi  the  sexual  relation,  ot^casion  a  purulent  inflammation.  And 
it  is  further  established  that  purulent  urethritis  in  the  male — like 
purulent  salpingitis^  metritis,  and  vulvitis  in  the  female — may  fx*cur 
when  no  s]H>(*itic  bacteria  are  present  and  when  no  sexual  contiict 
whatever,  according  to  the  best  evidence  obtainalde,  has  taken  platx-. 
While  it  is  doubtless  true  that  in  90  per  cent,  id'  cases  of  purulent 
urethritis  in  the  male  the  gonoeuccu;y-in  feet  ion,  acHiuirtnl  in  the  usual 
way,  is  the  cau.s<^',  yet  it  may  be  of  vital  importamx*  in  a  jiarticular 
c«se  to  remciidjcr  the  other  IH  per  cent,  of  cases  which  arise  without 
gonoef>ccus- infection,  and  Hime  of  which  at  least  occur  witliont  sexual 
contact.  It  ap|H»ars  desirable  that  by  general  agreement  the  ancient 
term  **  gouorrbcea  '  *  should  Ik-  n«iw  detiued  as  **  gi)uocm'cus-in  feet  ion  " 
rather  than  made  to  include  all  eases  of  pundcnt  urethritis  which  are 
or  are  assumed  U*  be  acrpiinHl  by  sexual  contact ;  and  in  this  sjieeific 
sense  the  word  will  l>e  us*fl  in  this  article. 

A^on-(fonorrh(nti  VrethrUi*^, — Many  ae4Minitely  t>l>served  cases  are 
now  recordcil  in  which  the  pus  from  a  purulent  urethritis  following 
up4jn  and  :i|jparently  due  to  sexual  contact  \\i\^  rontained  absolutely 
UM  gonococci.  In  some  of  these,  various  kinds  of  bacteria  have  been 
found — a  diplococcus,  a  streptococcus,  a  l>acillus  •  in  certain  other 
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instances  no  bacterial  species  was  found  in  numbers  sufficient  to 
warrant  a  presumption  of  causal  relation  ;  and  in  several  carefullv 
observed  cases  no  bacteria  whatever  were  discovered. 

Finally,  many  cases  of  profuse  purulent  urethritis  arise  without 
infection  of  any  sort  from  without.  These  are  of  two  categories: 
first,  cases  of  "auto-infection ;"  and  second,  cases  in  which  the  urethra 
becomes  inflamed  as  the  result  of  a  local  or  general  vice  of  nutrition. 

AutO'infcction  of  the  anterior  from  the  deep  urethra,  an  exacerba- 
tion of  an  apparently  cured  but  really  uncured  gonorrhoea,  is  exceed- 
ingly fre<juent ;  and  iK^cause,  following  sexual  indulgence,  it  is  often 
considercil  a  real  gonorrha'a  by  patient  and  physican  alike,  auto- 
infwtion  has  given  ri.s<»  to  many  erroneous  ideas  as  to  both  prognosis 
ami  treatment  of  gonorrlicea.  The  man  who  thinks  he  has  had  the 
disc»ase  a  hundred  times  and  can  cure  it  in  a  few  days,  the  physician 
who  has  a  sure  cure  for  gonorrhoea,  are  alike  deceived  ;  for  they  have 
faiUnl  to  distinguish  between  a  fresh  gonorrhoeal  infection  from  with- 
out and  an  exacerbation  of  a  chronic  uncured  gonorrhoea.  This  failure 
to  differentiate  Iwtween  the  two  arises  largely  from  the  general  n^Iect 
to  distinguish  chronir  gonorrha'o  from  gleet;  for  these  terms  are  usu- 
ally considere<l  synonymous,  and  the  patient  in  whom  the  discharge 
from  the  meatus  has  ceased  is  considered  cured.  But  the  fact  is  tliut 
long  after  such  free  discharge  has  disappeared  (showing  the  subsidence 
of  the  inflammation  in  the  anterior  urethra),  the  infection — that  is, 
the  gonococcus — may  persist  in  some  of  the  numerous  follicles  and 
glands  of  the  posterior  genital  canal,  especially  the  prostate  and  sem- 
inal vesicles.  Sometimes  this  persistence  is  indicated  by  a  gumming 
of  the  meatus  in  the  morning ;  sometimes  by  the  presence  of  pus- 
threads  in  the  urine  ;  in  other  aises  only  a  diffuse  purulent  cloudiness 
of  the  urine  betrays  the  infiu'tion  ;  and  in  still  other  instances  its  per- 
sistence is  not  revealed  until  pressure  upon  the  prostate  and  vesicles 
by  the  examiner's  finger  in  the  rectum  forces  pus  into  the  urethra. 
Such  crises  of  persistent  gonorrhoeal  infection  of  prostate  and  vesicles, 
even  without  pcreej)tihle  discharge  from  the  meatus,  may  within 
twenty-four  hours  after  sexual  indulgence  be  aggravated  into  a  pro- 
fuse purulent  discharge — that  is,  an  auto-infection  of  the  anterior 
urethra.  This  is  commonly  considered  a  fresh  gonorrhoea ;  and  be- 
cause it  subsides  within  a  few  days  (as  it  may  under  indifferent  treat- 
ment) the  particular  injection  or  nostrum  used  during  those  days  is 
credited  with  the  cure  of  a  gonorrhcea. 

When,  therefore,  a  patient  presents  a  profuse  purulent  urethritis 
following  suspicious  connection,  it  should  be  remembered  that  the 
infection  of  the  urethm  may  have  come  not  from  the  front,  but  from 
the  rear,  particularly  if  the  patient  give  a  history  of  a  previous  infec- 
tion. 
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Auto-infection  of  the  anterior  urethra  inde|K'ntlent  of  the  gono- 
coccus  m  observed  espt'tnally  in  elderly  men  and  in  tho^^e  of  gouty 
tendencies  ;  it  is  preeedtMl  by  a  chronic  prostatitis  and  vesiculitis.  A 
patient  of  the  writer's^  seventy-six  yeari^  old,  whose  sexual  activity 
had  ceased  years  before,  exiiibited  the  clinlcjil  picture  of  gonorrhcea 
of  sevend  weeks'  duration,  which,  however,  pmmptly  disapjK^ared 
after  "milking''  of  the  engorged  prostate  aiid  vesicles. 

The  difTerential  diagnosis  of  urethral  dischai^es  ret|uires,  therefore, 
careful  <'onsideration  of  botli  dinieal  and  microscopical  evidence. 
They  may  be  groiipeil  in  four  clas.-es ; 

L  Gonoeoceii^'infoction  from  wUhouf^  marked  clinically  by  an  in- 
cubation of  three  to  seven  days  (usually)  and  a  severe  inflaiiiniator\' 
reaction  ;  the  niicroscope  shows  an  abundance  of  gonococci  contained 
in  Ijoth  pus  and  epithelial  cells. 

2»  GonocomtS'liiffcfton  from  ii'ifhin  {aHio-inffciton  of  the  anterior 
from  the  deep  uretknfU  nmrke«l  eliuically  by  an  incubation  of  six  to 
twenty-fcnir  hours  in  a  patient  with  a  history*  of  previous  urethritis 
followed  by  a  slight  gleet,  gumming  of  the  meatus  or  pus- threads  in 
the  urine  ;  the  micros<*M|)e  may  s1m>w  gonrxMrieei,  though  in  less  numbers 
than  in  cases  of  the  tbrmer  class. 

These  two  categ^jries  include  over  90  [>er  cent,  of  all  rases  i»f  puru- 
lent urethritis  in  the  male. 

3.  Non-gonotrho'al  infection  from  ttithoutf  beginning  within  two 
days  after  expfKsnre,  with  slight  inflammatory  reaction  ;  the  microscope 
fihow5  no  gonococci  but  many  pus-bacteria. 

4,  Non-gonorrhiFal  infection  from  within  /  this  may  be  an  exten- 
mon  to  the  anterior  urethra  of  an  inflammation  in  prostate  and  seminal 
vesicles  in  elderly  men  ;  it  may  follow  injury  liy  urethnil  instruments  or 
caustic  injections ;  or  it  may  be  due  to  undefined  errors  of  nutrition. 
No  gomicocci  are  visible^ 

Treatment. 
Effbrtii  to  mitigate  the  gonorrhoea!  inflammation  have  heretofore 
consisted  of  local  applications  (injections),  and  of  the  internal  admin* 
istration  of  subsUinces  like  the  balnams,  which,  being  eliminated  by 
the  kidneys,  irrigate  the  inflamed  surfaces  during  urination.  All  sucJi 
measures  are  at  lx'>t  l>ut  palliative ;  the  anatomical  reasons  are  alone 
sufficient  to  explain  the  futility  of  all  surface  medication.  For  the 
tifethra  is  dotted  witfi  numerous  lac u me,  half  of  them  opening  back* 
ward^  into  which  no  injection  nor  urinat<*<l  fluid  can  Ije  expected  to 
enter;  while  Cow^per's  gland^^  the  prostjitic  follicles^  the  utricle,  and 
seminal  vesicles,  into  all  of  which  the  infection  may  and  often  docs 
extend,  are  evidently  beyond  the  reach  of  un^fthral  medication  ;  more- 
over, the  gonococci  may  ])enetrate  the  subepithelial  tissue. 
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The  rational  treatment  of  gonorrhoea — the  destruction  of  the  in- 
vading bacteria,  or  at  least  the  inhibition  of  their  growth — must 
evidently  be  accomplished  by  way  of  the  blood-current ;  for  this  is 
the  one  medium  by  which  the  entire  infected  surface,  its  nooks  and 
crannies,  lacunae  and  follicles  included,  can  be  reached.  Unforta- 
nately,  the  reme<Iy  cn|)able  of  accomplishing  this  result  is  still  undis- 
covered ;  hence  treatment  of  this  infection  is  palliative. 

The  treatment  of  anterior  urethritis  may  be  thus  summarized  :  The 
patient  should  I>e  instructcHl  to  scrupulously  avoid  constipation,  bodilv 
activity,  alcohol,  and  sexual  excitement,  and  to  limit  his  indulgence  in 
meats,  coffee,  and  tobacco ;  he  should  destroy  or  sterilize  by  boiling 
any  cloths  or  handkerchiefs  soiled  by  the  discharge  and,  to  protect 
his  own  eyes,  should  wash  his  hands  immediately  after  everv  contact 
with  the  infected  parts  or  dressings ;  he  should  protect  his  linen,  not 
by  inserting  cotton  under  the  foreskin  (because  the  pus  is  thereby 
i'etaine<l  in  the  urethra  and  spread  over  the  glans),  but  by  wearing  a 
gon()rrliu?a-bag  or  similar  article  which,  without  compression  of  the 
penis,  permits  the  escape  of  pus  into  the  receptacle. 

Internal  medication  consists  of  laxatives;  the  value  of  copaiba, 
cubebs,  and  sandalwood  oil  is  diminished  by  the  irritation  of  stomach 
and  kidneys  produced  by  them.  Local  treatment  consists  of  frequent 
immersion  of  the  penis  in  hot  water,  and  in  the  injection  of  one  of 
the  following  solutions : 

'B^,  Yellow  muriate  of  hydrastia,  8  gr. ; 

Water,  8  oz. 

i;*.  Protargol,  8  to  20  gr. ; 

Water,  8  oz. 

!^».  Zinc  chloride,  8  gr.  ; 

Zinc  iodide,  16  gr.  ; 

Water,  6  oz. 

I^.  Yellow  muriate  of  hydrastia,  8  gr. ; 

Protargol,  16  gr.  ; 

Water,  8  oz. 

When  it  is  necessary  to  avoid  possible  stains,  the  liquid   colorless 
hydrastis  may  be  substituted  for  the  yellow  compound. 

^.  Protargol,  16  gr. ; 

Colorless  hydrastis,  3  oz. ; 

Water,  5  oz. 
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Injections  should  be  made  with  a  luird-riibl)€r  syringe  holding 

half  an  ounce  and  terminating  in  a  blunl  tip  witluiut  nozzle ;  and  it 
is  wi8e  for  the  physician  to  instruct  the  patient  how  to  inject,  both 
verbally  and  by  adioinistering  an  injection  and  by  causing  the  patient 
to  repeat  the  pro<*ess  in  the  doctor's  presence. 

Within  ten  days  after  the  discharge  has  begun  the  infection  usually 
invades  the  prostatic  urethra,  such  invasion  being  indicated  by  y)ain 
in  the  glans  penis,  increase*!  frequency  of  urination,  and  a  sense  of 
weight  in  the  p*'rincum.  Medication  must  now  be  extended  to  the 
deep  urethra,  us  fulhAvs  :  a  syringe  holding  at  lea^t  one  ounce  is  filled 
with  one  of  the  solutions  above  mentioned,  which  is  gently  injected  ; 
when  about  half  an  ounce  has  been  injected,  distinct  n.^sistance — due 
to  the  cut-olf  muscle  (the  membranous  urethra) — is  encountered. 
The  patient  should  now  make  a  strong  effort  to  nrinatCj  meanwhile 
maintaining  pressure  on  the  piston  of  the  syringe.  Usually  at  the 
first  or  second  attempt  the  entire  contents  of  the  syringe  jwiss  into 
the  penis,  bathing  the  entire  urethra  from  meatus  to  bladder.  All 
subsefjuent  injections  should  be  thus  made.  In  exceptional  cases  the 
patient  is  unable  to  inject  past  the  eut-o9*  muscle  while  standing 
erect  j  vet  he  may  succeed  in  the  crouching  posture  (as  in  defecation), 
or  when  lying  on  his  back.  In  rare  instances  he  wilt  be  unable  to 
inject  the  deep  urethra  except  through  a  soft-rubber  catheter. 

Under  puch  treatment  the  discharge  becomes  slight  and  waterj^ 
within  a  few  days;  nevertheless  tlie  disease  is  not  eradicated,  and  the 
treatment  should  bo  continued  for  a  month  or  more.  It  should  be 
impressed  upon  the  patient  that  the  cessation  of  free  discharge  from 
the  meatus  does  not  prove  that  he  lia.s  recovered  ;  for  long  after  this 
stoppage  of  the  flow  tliere  may  [>ersist  various  evidences  of  disease, 
such  as  a  gumming  together  of  the  meatus  especially  during  the  night, 
the  appearance  of  a  milky  drop  in  the  morning,  and  the  constant 
presence  in  the  urine  of  thick  white  thiTads  of  pus  (Tripj/er'fddm)^ 
which  soon  sink  to  the  bottom  of  the  vessel.  The  jiersistence  of  any 
of  tliese  phenomena  indicates  the  presence  of  tme  or  more  infected 
areas  in  the  genital  canal,  and  the  case  must  be  considered  one  of 
chronic  gonorrhcea. 


C?HRONIC  GONORRHCEA;    GLEET. 

It  has  been  customary  to  consider  chronic  gonorrhoea  and  gleet 
synonvmous  terms — ^an  err^jneous  conception,  for  by  a  gleet  we  under- 
stand a  disiTharge  from  the  meatus,  while  the  gonorrhceal  infection 
often  |>ersist9  in  the  prostatic  urethra  and  seminal  vesicles  long  after 
the  anterior  urethra  is  practically  well  and  free  dischai^  has  ceased. 


Hence  a  chronic  gonorrhcea  may  long  exist  without  a  gleet — an  im- 

jwrtant  clinical  <lislitictiL>n.  Gleet  is  the  continuation  of  a  (lischa 
fnmi  the  nRatiLs  and  mtxy  vary  from  a  profuse  milky  to  a  slight  v 
flow;  diirinpr  the  day  thort*  may  be  no  distinct  dischai^  but  onlyn 
f^ummin|Lr  of  the  meatus;  in  the  moruiiit;  a  drop  or  two  of  milky  fluid 
can  1x2  expressed.  While  the  discharge  proceeds  directly  fn*nj  the 
anterior  urethra,  \is  source  may  lie  in  the  prostate  or  seroinal  vesicles ; 
failure  to  recorrni^e  this  fact  is  the  explanation  of  many  failures  to 
stop  the  discharire :  the  patient  uses  one  drug  after  another,  one 
injection  after  another,  with  only  temporar}^  relief. 

The  fir.^t  step  toward  the  intelligent  treatment  of  gleet  is  therefore 
the  discovery  of  the  intet*ted  area,  which  may  be  found  anywhere  fn^Jin 
the  meatus  to  the  vas  deferens.  For  practical  diagnosis  and  treatment 
the  possihhi  sonnies  of  a  gleety  discharge  aiay  he  divided  into  three 
groups:  I.  Aiiteri*ir  urethra  (to  tlie  buU>o-membrdnous  junction);  2, 
Deep  urethra  (fronj  Imlh  to  bladder,  including  the  membranous  and 
proHtatic  lu'ctlira  :iud  iitriclc);  and  3.  Pn^tate,  seminal  vesicles,  and 
ampul  he. 

The  simplest  means  for  determining  which  of  these  three  portions 
is  the  source  of  the  gleet  is  called  the  **  three-glass  t4[*st,"  whioh  is 
thus  made :  The  patient,  having  ret:iined  his  urine  for  two  hours  or 
more,  submits  to  a  thorough  irrigation  of  the  anterior  urethra ;  he 
then  passes  alniut  an  ounce  of  urine  into  the  first  glass,  wherebv  the 
pus  is  washed  from  the  deep  urethra;  the  physician's  finger  (enclosed 
iji  a  rubber  condom)  is  tlien  iutnxluced  into  the  rectum  and  geoth* 
presses  the  prostate  and  seminal  vesicles ;  the  patient  then  passes 
another  ounce  of  urine  into  the  second  vessel  and  the  remainder  into 
the  third*  A  comparis*>n  of  the  amount  of  pus  in  the  respet^-tive 
glasses  affords  a  fair  inference  as  to  its  source.  It  is  chiefly  import- 
ant to  know  w4iether  the  pus-prodnction  is  limited  to  the  anterior  ure- 
thra or  extends  also  to  the  deep  urethra ;  in  the  latter  ease  some 
iuvolvement  of  the  prostate  and  seminal  vesicles  may  be  ex  pec  ted  • 

Digital  examination  per  rectum  should  never  be  neglected  in  deter- 
mining the  source  of  a  gleety  discharge,  even  though  the  anterior 
uretlira  is  found  to  be  strictured  or  otherwise  diseascnl ;  for  the  prostate 
and  seminal  vesicles  are  often  the  seat  of  persistent  infection  and 
contribute  to  or  even  originate  the  discharge. 

TREATMENT   OP  OhEONIC   GoNORRHCEA  AND   GleET- 

The  first  step  is  a  determination  of  the  seat  of  the  diseased  area,  as 
already  outlined  ;  a  routine  prescription  of  injections  or  use  of  sounds^ 
while  curing  a  certain    number,  will  fail    to  relieve  many  that  are 

amenable  to  intelligent  treatment. 
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Certain  general  nieasiire8  aiT:*  applicable  to  all  cases.  They  should 
carefully  avcml  c<)iistiiKitfon,  alcnhol,  and  tlie  excessive  use  of  tobacco 
and  coffee.  The  special  raca.surcs  that  may  be  rcqiuretl  are — L  Sounds  ; 
2.  hijection-s  anterior  and  deep  ;  3.  **  Milking  "  of  the  prostate  and 
.seminal  vei^icles  ;  4.  Medicines  ;  and  (occasionally)  5.  Lt>cal  applica- 
tions to  diseased  patches  throngh  tlie  endosc*o|K*. 

1.  S<)Uxr>H.~A  strictnre  should  be  treated  by  g^mdiml  dilatation 
carrit^l  to  the  full  calibre  of  the  urethra  (No.  32  to  36  French).  If  a 
narrow  meatus  prevents?  the  use  of  larj^e  si»unds,  the  surpjeon  should 
ehcK>se  Ix^tween  enlargt^ment  of  the  meatus  (which  is  advisable  in 
exceptional  cases  only,  when  the  calibre  is  less  than  No.  20  French) 
and  dilatation  by  means  of  s|iecial  instruments,  the  dilators  of  Otis, 
Tuttle,  and  Oberlifnder. 

2.  Injections. — Of  the  mnltitndi*  of  injectious  recommended  for 
gleet  of  the  anterior  urethra  t!ie  following:  are  useful  :  hot  water  (aa 
hot  as  can  he  borne),  alone,  and  containing  in  solution  yellow  Hy- 
drastis muriate  (, saturated)  or  picric  acid,  zinc  permanganate,  nitrate 
of  silver,  1  grain  to  8  ounces. 

Deep  Injeetioiijn, — Lit|uids  injected  from  the  meatus  do  not  ordi- 
narily reach  the  deep  urethra  bc^'aose  arrested  by  the  so-called  '*  cut- 
off'* muscle,  that  is  the  membnuious  urethra  ;  medication  for  the 
deep  nrethi*a  is  therefore  usually  made  through  a  tul^e  intro<luced 
beyond  the  bulb.  Special  syringes  for  this  purpise  have  l>een  designed 
by  (Juyon^  Keyes,  and  ottiers,  wliereby  an  exact  nunilier  of  uiinims  of 
a  given  strong  S4jlution  can  be  dcjiositcHl  in  the  deep  urethra,  a  process 
often  calle*!  **  instillation. "  A  better  practice  is  irrigation  of  the  deep 
urethra  with  a  larger  quantity  of  a  weaker  solution  ;  for  this  purpose 
a  small  Hjft  catheter  (sterilized)  is  introduced  until  the  urine  flows, 
then  withdrawn  about  an  inch  and  a  half;  a  five-ounce  rubl>cr  syringe 
or  small  fountain  syringe  (hung  low)  is  then  attached.  The  solution 
pa.ss4\s  from  the  catheter  into  the  dc*c*p  uretbm  and  thence  into  the 
bladiler,  the  cut-otf*  muscLe  preventing  it«  ew^ape  anteriorly ;  the 
catheter  is  then  withdrawn  and  the  patient  empties  the  bladder,  thus 
pasising  the  solution  a  sc*eond  time  over  the  deep  urethra.  The  solu- 
tions used  may  be  nitrate  of  silver  (1  part  to  5<XM)  of  water) ;  bichlo- 
ride of  mercury  (1  part  to  10,000);  |K»tassium  permanganate  (1  to 
5000).  Many  patients  can  with  pmctiee  inject  the  bladder  without 
a  catheter  by  the  methoil  already  described  ;  liquids  gently  injected 
by  means  of  an  Ultzmann  five-ounce  syringe  may,  after  slight  delay 
at  the  cut-off  muscle,  flow  into  the  bladder  :  elderly  men  are  especially 
favorable  subjects  for  this  method.  The  method  of  irrigation  w^ith 
weak  permanganate  solution  (commonly  called  Janet's  method)  is 
sometimes  of  service  in  the  treatment  of  chronic  gonorrhoE?a ;  it  seems, 
how*ever,  to  be  accompanied  by  unusually  frequent  extension  of  the 
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infection  to  the  sexual  canal  proper — t.  e.,  the  vas  deferens,  seminil 
vesicle,  and  epididymis. 

3.  Milking  the  proktate  and  reminal  vesicles  is  always 
re(|uired  when  those  parts  are  obviously  disea.sed,  and  is  sometimes 
useful  even  when  no  morbid  condition  is  detected.  This  manipulation 
is  thus  performe<l :  The  physician's  forefinger,  enclosed  in  a  rubber 
condom  which  shouhl  be  anointed  with  glycerin,  is  gently  introduced 
into  the  re<*tuni,  the  pitient  either  lying  on  the  back  or  standing  witli 
l)ody  bent  forward  ;  the  seminal  vesicle  being  identified  on  one  side  of 
the  rectum,  the  tip  of  the  finger  is  drawn  gently  along  it  toward  the 
prostate ;  this  manoeuvre  is  reiK»ated  six  or  eight  times^  after  which 
the  oth<T  vesicle  can  be,  if  necessary,  similarly  treated.  The  finger 
then  biMii^  partly  withdniwn,  its  tip  is  made  to  stroke  the  proe^te 
toward  the  anus  in  a  similar  gentle  manner ;  the  prostatic  utricle, 
which  lies  betweiMi  the  lateral  lobes  of  the  organ  and  is  often  distended 
with  pus,  should  be  in<fluded  in  this  stroking  process.  During  this 
manipulation  and  immediately  afterward  a  purulent  fluid  may  be  di^ 
charged  from  the  meatus.  This  milking  process  should  always  be  per- 
formed with  great  care  and  gentleness ;  for  the  prostate,  particularly 
whc»n  the  sul)j(»ct  of  chronic;  inflammation,  is  exceedingly  sensitive,  and 
the  o|>eration  at  first  very  painful,  often  inducing  faintuess  on  the 
I»art  of  the  juiticnt  (for  this  hitter  reason  the  re(*umbent  is  preferable 
to  the  standing  |)osture  for  the  patient).  Tlie  process  should  not  be 
repeated  oftener  than  once  in  three  or  four  days;  greater  frequency  or 
undue  pressure  with  the  linger  sometimes  provokes  an  extension  of 
the  inflammation  to  tlie  epididymis. 

4.  Medicines  administered  by  tlie  mouth  cannot  be  relied  uix)u 
to  influence  a  gleet :  some  eflW*t  may  be  obtained  from  thyroid  ix)wder 
in  2-  or  3-jrnun  doses  three  times  a  day,  or  turpentine  oil  or  tincture 
of  eaiitharides  in  3-drop  doses.  Iron  and  other  tonics  are  beneficial 
to  a  patient  showing  signs  of  ana?mia ;  mercury  and  iodine  when 
syphilis  is  admitted  or  probable;  guaiacol  in  tuberculous  subjects; 
in  malarial  districts  (juinine  may  liave  a  decided  eflect  in  checking' 
gleet. 

5.  LocAT.  APPLICATIONS  to  diseased  areas  through  the  urethro- 
scope are  sometimes  necessary  :  the  diseast^d  surface  is  brought  into 
the  field,  cleansed  with  cotton,  and  touched  with  a  stick  of  copper 
sulphate,  or  a  solution  of  silver  nitrate  or  of  chromic  acid  (5  to  20 
per  cent.),  the  application  being  repeated  every  few  days  as  the  course 
of  events  indicates. 
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SYPHUJS. 

The  t'hanere  rhccur!^  witliin  tlir  urethra  iiM>i*e  frcqm^ntly  than  is 
genendly  tainted ;  doulitles.s  the  .sli«:ht  purulent  ilijscdiar^*  which  it 
Oi'fiisitms  h  usually  inistiikt^n  fur  a  iiiilil  gunorrhu'a.  The  rej>rt'hensihle 
but  exteusivo  practice  of  widely  inciting  the  meatui^ — 8o  prevalent  in 
the  past  few  years  iu  the  seareh  for  strictures  of  large  calibre — has 
doubtless  favored  urethnd  infeetiou  with  syplrilis  as  well  as  with 
gouorrhtea.  The  writer  has  seen  urt^thral  chaiR-re  followed  by  the 
usual  eonstitutioual  synipt^nus  in  two  [>rothers  in  each  of  whom  the 
meatus  had  been  v^idely  divided. 

Constitutional  syphilis  is  S4H'n  in  the  urethm,  jK»nis,  kidney,  scro- 
tum, and  testicle.  In  the  urethra  it  may  cause  a  slight  purulent 
discharge  whielj  is  said  to  proceeil  fi-oni  mucous  jmtclies  similar  to 
those  commonly  observed  in  the  mouth  ;  this  has  perha[)s  sometimes 
been  treattJ  locally  and  un -successfully  as  a  gleet ;  it  yields  readily  to 
internal  treatment  for  syphilis.  Every  subject  of  an  obstinate  gl*»et 
g^honld  be  interrogate<l  as  to  previous  syphilis. 

In  the  [>enis  guoimata  rn^cur  in  the  cavernous  badie.Sj  in  the  fur- 
row l>etween  them,  and  in  the  glans ;  distinct  nodules  in  these  Im'ali- 
ties  should  always  anjuse  a  suspicion  of  syphilis  and  lead  to  sp-cific 
treatment ;  an  ulcerating  gumma  of  the  glans  must  nut  l»c  mistaken 
for  epithelioma. 

There  have  l>wu  reportinl  a  few  i^ses  of  gumtua  of  the  kidney 
simidating  tuWrculosis  of  that  organ  ;  in  two  such  nephrectomy  was 
made,  anil  the  iliagnosis  corrected  by  examination  of  the  spetnmen. 
The  ditlerential  diagnosis  must  rest  ujK>n  the  absence  of  tubercle 
bacilli  from  tlie  urine  and   Uj>on  the  effects*  of  syphilitic  treatment* 

In  the  scrotum  sypliitis  often  apj>ears  as  broad  condylomata,  usu- 
ally aRsot^iatetl  with  similar  growths  at  the  anal  rmirgin  or  behind  the 
iH.>rt»na  gland  is  ;  their  ap|X'iirance  is  characteristic. 

The  testicle  is  frctjueutly  the  seat  of  gummata  which  are  liable 
to  be  mistaken  for  other  neoplasms,  Tlie  syphilitic  testicle  is  smooth, 
globular,  and  iwiinless — ^eharaeterii^tics  by  which  it  is  distinguished  from 
motjt  other  enlargements.  In  general,  every  doubtful  tumor  of  the 
testicle  should  be  subjected  to  the  internal  adniinistmtion  of  mercury 
and  iodine  as  well  as  to  mercurial  inunction  locally. 


TUBERCULOSIS. 

The  tubercle  bacillus  causes  a  frequent  and  clinically  importiint 
primaiy  infection  of  the  genito-urinary  organs,  a^ide  from  the  numer- 
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ous  ca*M\s  of  secondary  infection  of  those  organs  from  primary  di^ea^fe 
of  the  Kings. 

By  primary  tulxjrculosis  is  meant  the  earliest  perceptible  tuber- 
culous focus;  it  is  probable  that  infection  of  the  bronchial  glands  or 
other  inaccessible  parts  usually  precedes  the  appearance  of  the  dise&se 
in  the  genito-urinary  tract.  Primary  tuberculosis  of  these  organs  is 
usually  first  seen  in  the  epididymis  and  the  ejaculatory  duct,  less  com- 
monly in  the  kidney;  but  it  rarely  remains  long  limited  to  these 
organs,  the  prostate  and  seminal  vesicle  usually  exhibiting  the  infec- 
tion when  the  patient  is  first  seen.  While  it  must  be  admitted  that 
the  foetus  at  birth  may  contain  tubercle  bacilli,  yet  opportunities  for 
infec^tion  after  birth  are  so  numerous  that  ix>st-natal  infection  seems 
the  more  plausible.  It  is  probable  that  infection  of  the  genito-urinan* 
organs  in  the  male  is  always  by  one  route,  the  blood-current,  whereby 
the  bacilli  are  brought  from  old  foci  in  the  cervical  and  bronchial 
glands,  in  lungs,  joints,  or  intestines ;  the  idea  that  intercourse  with 
a  subject  of  tulwrculosis  of  the  pelvic  organs  can  cause  the  ascent 
of  tubercle  ba<*illi  along  the  male  urethra  to  the  prostate  is  fanciful 
and  entirely  devoid  of  proof. 

The  liability  of  the  genito-urinary  tract  to  active  tuberculosis 
begins  w^ith  puberty  and  is  greatest  during  the  succeeding  ten  or 
fifteen  years ;  although  tuberculous  nodules  have  been  demonstrated 
in  the  epididymis  in  children  prior  to  puberty,  and  in  the  genital 
organs  of  elderly  men,  yet  nearly  all  cases  of  genito-urinary  tuber- 
culosis first  attnu't  attention  between  the  ages  of  fifteen  and  thirtv 
years.  Yet  since  the  disease  rarely  causes  pain  until  the  mucous 
surface  of  the  prostate  or  bladder  is  invade<l,  it  may  exist  for  years 
in  the  other  orgiuis  without  compelling  the  patient  to  seek  medical 
advice. 

The  lodgment  and  deveIo{)ment  of  the  tubercle  bacilli  are  favored 
by  that  ill-defined  vice  of  nutrition  that  we  term  hereilitary  predispo- 
sition, by  injury,  and  possibly  by  gonorrhoeal  epididymitis ;  but  it 
must  be  remembered  that  genito-urinary  tuberculosis  may  be  found 
in  robust,  athletic  subjects  in  whose  history  none  of  these  predis- 
posing factors  can  be  tracetl — a  fact  of  clinical  importance,  because 
we  are  disposed  to  associate  the  idea  of  tuberculosis  with  marked 
cachexia. 

The  symptoms  of  genito-urinary  tuberculosis  var}'  with  the  site  of 
the  infection ;  in  general  it  may  be  said  that  subjective  symptoms  are 
slight  or  al)sent  until  the  mucous  surface  of  the  prostate  is  involved 
or  until  blocking  of  the  ureter  occurs.  This  usual  absence  of  pain 
and  vesical  irritation  accounts  for  the  frequent  failure  to  seek  medical 
advice  until  the  infection  has  become  quite  extensive.  The  primar\'^ 
focus  is  found  usually  in  the  epididymis,  less  frequently  in  the  kidney. 
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In  the  t>piditlyriii.s  ihvre  can  be  detected  liard  mxlules/at  first  small 
and  slowly  enlarging  until  by  their  coalescence  much  or  all  of  the 
epirli<lyiiiis  is  e«>tiverte<l  into  a  baiTl,  painless  mass  continuing  into 
anil  finally  involving  the  siM-Tmatic  cord;  the  tcf^ticle  remains  long 
unaflected,  but  is  finally  transformed  into  a  similar  maBs ;  sometimes 
one  or  more  notlules  soften  at  an  early  stiigt%  tlie  i^kin  is  perfonitetl, 
and  a  per??i.stent  fi.stnla  remains.  Soon  after  the  infection  is  estab- 
lished in  the  epididymis  it  is  trangmitteii  to  the  seminal  vesicle  and 
prostate,  in  wliic^h  tirgjins  the  examining  finger  in  the  reetnm  detects 
distinct  hanl  nodolcs  ;  ext€*usion  to  the  mucous  surface  causes  the 
symptoms  of  "cystitis'* — pus  in  the  urine  and  vej^Jical  irritability. 

Renal  tnijcrculosis  may  long  exist  without  symptoms  other  than 
pyuria,  although  vesical  irritation  may  occur  early.  Usually  there 
are  no  symptoms  directing  attention  to  the  lumbar  region  unless  the 
ureter  l>ecomes  blocked  with  pus  or  new  tissue ;  then  mild  renal  colic 
ensues.  This  absence  of  local  symptoms  is  very  dec<?ptive  ;  the  writer 
once  oj>ened  a  tuberculous  kidney  to  relieve  renal  colic  due  to  obstruc- 
tion ;  at  the  patient's  death  from  unpmia  t<m  days  later,  the  opjwsite 
kidney — ^which  had  never  given  any  sympt4»ms  whatever — wa,s  found 
to  be  a  mere  sac  of  tuberculous  pus.  In  another  ea^e  a  jxitieut  suf- 
fered from  severe  cystitis  with  ot^casifmal  slight  renal  eolic  ;  dniinage 
of  the  affected  kidney  completely  and  immediately  relieved  the  cystitis. 

The  presence  in  the  pus  of  tubercle  bacilli  (which  must  be  care- 
fully diMinguished  from  smegma  bacilli)  constitutes  p>sitive  evidence 
X>f  the  nature  of  the  disease ;  liiit  failure  to  find  them  is  so  common 
that  the  physician  shoitid  dei>end  largely  upon  the  other  diagnostic 
signs.  Since  tuberculosis  sehlom  iKL*cui*s  in  any  of  the  genital  or 
arinary  organs  of  the  male  without  sixm  involving  the  prostate,  a 
digital  examination  per  ret^um  is  in  the  \mter's  experient^e  the  most 
important  tliagnostic  measure.  The  cystoscojie  is  us<>ful  in  deterixiin- 
ing  whether  the  pus  dej^ends  from  one  or  both  kidneys  as  well  as  in 
discovering  tul>erculoU8  lesions  in  the  bladder ;  but  it  is  essential  to 
the  diagnosis  in  compamtively  few  erases — fortunately,  l>eciiuse  the 
irritability  of  the  bladder  is  usually  so  great  as  to  render  cystoscopic 
examination  very  unsatisfactoiy^  even  with  aoiesthesia. 

Treatment. 

Experienoe  baft  ahnwn  that  the  attempt  to  cure  tuberculosis  of  the 
genito-urinary  tract  by  surgery  is  rarely  successful,  simply  bec;uise 
the  aid  of  the  surgeon  is  seldom  sought  until  the  infection  has  attacked 
numerous  and  inaccessible  sites.  While  it  is  true  that  in  exceptional 
cases  the  excision  <if  a  tuberculous  testicle  or  kidney,  even  the  resec- 
tion of  the  bladdtrj  has  etft*t*tetl  an  apparent  cure,  yet  in  general  sur- 
gical measures  are  useful  merely  in  removing  debris  of  tist^ue  from  tlie 
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acce^jlsibIe  parts — epididymis,  testicle,  and  kidney  ;  the  surgery  of  this 
infection,  at  least  in  the  urinary  organs,  should  aim  to  be  palliative, 
not  radical. 

Fortunately,  mcMlicinal  measures  are  often  successful  in  at  least 
arresting,  even  in  apparently  curing,  the  disease.  Such  apparent 
cures  are  doubtless  merely  a  repression  of  the  infection,  for  actual 
extermination  of  the  parasite  probably  never  occurs  ;  the  tuberculous, 
like  the  syphilitic,  infection  seems  by  our  present  means  incurable. 

Dry  air,  sunshine,  exercise,  goo<l  fwxl,  and  active  excretion  are 
excee<lingly  important ;  strychnine,  arsenic,  and  guaiacol  are  scanselv 
less  necessary.  The  two  drugs  first  named  should  be  given  internallv 
in  full  doses ;  15  minims  of  guaiacol,  mixed  with  three  times  as  much 
glycerin  or  olive  oil,  should  be  applied  locally  to  the  epididymis  and 
cord,  over  the  bladder  or  kidney,  acconling  to  the  part  affected,  two 
or  tliree  times  daily ;  as  re})eated  applications  to  the  same  spot  cause 
tenderness  and  desipiamation,  the  site  should  be  changed  daily.  To 
avoid  the  oilor  inse{)arable  from  the  external  use  of  guaiacol,  the  drug 
may  be  given  by  tlie  mouth,  10  or  12  drops  being  taken  after  each 
meal  in  cream,  milk,  wine,  or  on  a  lump  of  sugar;  or  the  benzctttc 
of  guaiacol  may  be  taken  in  capsules,  10  grains  after  each  meal. 
Under  this  treatment  the  writer  has  seen  cases  of  extensive,  almost 
hopeless,  genito-urinary  tuberculosis  symptomatically  cured  M'ithout 
change  of  climate,  and  so  remain  for  periods  up  to  five  years. 

Extension  of  the  infection  to  the  mucous  surface  of  the  bladder- 
neck  renders  urination  very  frequent  and  exeeeilingly  |>ainful ;  in  this 
condition  nuelein  solution,  prepared  by  Vaughan's  formula  and  in- 
ject(Hl  into  the  bladder  (1  drachm  to  the  ounce  of  warm  water)  miti- 
gates the  vesical  {)ain  and  tenesmus  more  effectually  than  do  opiates. 


PYOGENIC  INFECTIONS  (CYSTITIS,  PYELITIS). 
The  urinary  channels  are  i)eculiarly  exposed  to  the  entrance  of  bac- 
teria by  way  of  the  blood-current,  the  urethra,  and  the  rectum.  Yet 
it  seems  that  septic  infection  of  the  normal  urinary  tract  does  not 
occur ;  in  other  words,  that  suppuration  in  this  tract  is  preceded  bv 
some  impairment  of  nutrition  whereby  the  natural  tissue-resistaniv 
is  depressed.  Many  examinations  have  demonstrated  that  tbe  normal 
urinary  tract  from  kidney  to  prostate  is  absolutely  sterile  ;  and,  thouirh 
the  normal  urethral  surface  is  known  to  harbor  pus-bacteria,  yet  thev  fail 
to  enter  its  tissues  until  these  have  been  disturbed  by  some  other  aj^oiicv. 
When  this  natural  vitality  of  tissue  is  lowered  by  the  stagnation  of 
urine  and  venous  <'ongestion  resulting  from  a  tight  stricture  or  pn>- 
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static'  eiilargemeut^  by  the  growth  (»f  the  g(HHx»occiiii,  by  a  calculus  or 
tumor,  theu  the  pus-bacteria — which  easily  gain  access  by  one  of  the 
routes  nieutione*l^may  (|uickly  infect  a  part  or  the  whole  of  the 
uriuary  tract. 

In  cases  of  cystitis  and  pyelitis^  therefore,  a  moat  important  item 
of  treatment  is  the  dii^eovery  of  the  cause — that  is,  of  the  hw-al  failure 
iif  nutrition  which  renders  the  tissue  unable  to  resist  the  pus-bacteria. 
This  cause  may  he  found  as  an  obstniction  to  the  exit  of  urine  or 
fu  re  ij^n  V»ody  in  the  bladder,  or  it  may  be  a  gen  end  vice  *jf  nutrition 
such  as  aecompanies  gout  or  spinal  disease;  stjmetimes  the  primary 
lesion  m  outside  of  the  urinary  tract — a  seminal  vesiculitis,  an  appen- 
diceal or  perirectal  inflai^imation,  etc.  Whatever  it  ln\  a  careful 
examination  of  the  uriuary  and  pelvic  organs  should  prc?eede  the 
treatment  of  prostatitis,  cystitrs,  or  pyelitis* 

Tbeatmbnt. 

The  discovery  and  removal  of  the  c^iise  is  the  first  and  often  the 
only  necessity  in  treatment.  If  for  any  reason  this  cannot  l)e  dtmi\ 
treatment  csan  only  be  empiricid  and  palliative,  an<I  is  often  unsuc- 
cessful. 

The  vitality  of  the  tissues  is  to  l)e  increased  by  hygienic  measures, 
by  careful  attention  to  the  excretory  functions,  and  by  strychnine  and 
guaiacol  internally;  the  s^^i-i-allcd  uriuary  antiseptics,  especially  sahil 
and  boric  acid,  may  be  given  w  itii  large  cjuantities  of  water,  and  the 
bladder  irrig:ited  <laily  with  a  weak  solution  of  silvcrnitnitc  (1 :5000), 
which  the  patient  should  exjiel  after  the  catheter  is  withdniwn,  thus 
liringing  the  s^jlution  in  contact  wilh  the  hiaddcr-neck.  The  tinctum 
of  ciintharides,  1  to  3  minims  three  times  daily,  is  an  empirical  rem- 
edy often  of  great  value  in  relieving  vesical  irritation,  though  it  is 
impossible  to  predict  in  what  cases  it  will  succeed.  Urotropin,  which 
was  placed  up^n  the  market  about  tlircc  years  ago,  has  already  secured 
general  recognition  as  the  best  means  in  our  jx)ssession  for  combating 
infections  of  the  urinary  tract  by  all  Ixicteria  except  the  gonococciis 
and  tubercle  bacillus.  It  should  be  given  in  5-  to  10-gmin  doses 
after  each  meal  and  at  becltime,  in  ca|isnle  or  dissolved  in  water. 
Compressed  tablets  containing  7^  grains  each  are  now  procurable; 
four  of  these  make  an  average  daily  quantity.  This  remedy  may  be 
administered  for  weeks  without  harm,  though  benefit  is  usually  appar- 
enl  within  three  davs.  Cvstogen  and  aminoform  are  said  to  be 
identical  in  composition  and  effect  with  urotropin,  and  are  less  ex- 
jK^nsive, 
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LOCAL  DISEASES  OP  THE  MALE  GENTTO-URINARY 
TRACT -URETHRAL  DISEASES. 

Stkictitres  of  the  uretlira  are  portions  of  the  canal  who^e  dilai- 
ability  is  legs  than  nomial ;  they  have  usually  been  classified  as  spas- 
mmlie  and  orpiiiio*  While  a  **  spa.snnKhe  *'  stricture — a  uarrowiiig 
of  tlie  channel  ihie  to  spa^smodic  contraction  of  the  muscular  fibres 
encircling  it — is  doubtless  possible,  at  least  in  the  niembranaus  por- 
tiim,  the  obstnietion  oft<'n  met  at  the  bid  bo-meni  bra  nous  junction  and 
a,seribe(i  to  i^pasio  is  fiw|uently  \\uq  to  unskilful  handling  of  the  instru- 
ment:  this  is  not  made  to  follow  the  natural  curve  of  the  urethra 
and  henre  strikes  against  the  firm  triangular  ligament  just  behind  the 
bull).  The  more  skilful  in  eatheterisni  the  surgeon  becomes,  the  less 
frecjuently  he  discovers  "spasmodic"  stricture, 

Orgranic  stricture — a  diminution  of  the  normal   d i st ens i bints'  of 

this  canal  by  an  overgrowth  t>f  the  submueou.^  connective  tissue was 

formerly  always  ascribed  to  either  gonorrhcea  or  trauma  ;  but  ft  is 
now  known  that  strictures  exist,  especially  in  the  anterior  half  of  the 
urethra,  in  men  who  have  never  had  gonorrhoea;  some  of  these  at 
least  are  congenital  and  due  to  the  incomplete  absor|>tion  of  the  con- 
nective-tissue partition  which  in  early  foetal  life  separates  the  penile 
from  the  glandular  un^thra. 

Organic  strictures  may  be  present  at  any  time  of  life,  but  are  moet 
frequently  detected  l*etween  the  ages  of  twenty-five  and  fortv-five. 
Strictures  are  far  less  tronblesome  in  late  than  in  middle  life,  possibly 
from  the  pronenessof  tlie  cicatricial  tissue  composing  them  to  underge 
fatty  degenenition. 

The  brilliant  work  of  Otis  in  proving  that  the  distensibility  of  the 
nonual  urethni  is  much  grcnter  (Nos,  30  to  35  of  the  French  scale) 
than  was  formerly  supposc<l»  hnl  to  the  attachment  of  undue  im|Hirt- 
ance  to  alleged  **  strictures  of  large  calibre '•  and  to  a  ratber  lil>eral 
practice  of  internal  urethrotomy  for  their  relief.  Later  experience 
has  shown  that  the  distensibility  of  the  normal  urethm  varies  greatly 
in  different  jiarts  of  this  euiial  ;  that  many  of  the  so-called  strictures 
of  large  calibre  are  normal  structures;  and  that  their  division  bv 
the  knife  fails  to  cure  many  disorders  that  were  formerly  ascribed  to 
them. 

In  everj^  case  of  gleet  or  of  disordered  micturition,  examination 
of  t!ie  distensibility  <if  the  urethra  sliouhl  be  made  ;  indeecl,  such 
examinations  should  lie  a  routine  part  of  the  investigation  of  almost 
every  case  of  chronic  urinary  or  genital  disorder.  Narrowing:  of  the 
urethral  canal  may  be  detected  by  bullnKis  s(Hnids  when  the  meatus  is 
sufficiently  large  to  prmit  their  introduction  ;  wImii  tliis  orifice  is  ab- 
normally small  (less  than  No.  22  French)  the  physician   should  use  a 
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specially  constructed  dilating  bulb^  the  uretlirometer,  which  can  be 
introduced  closed  through  the  narrow  meatus  and  expanded  within 
tlie  raiial ;  division  of  the  meatus  is  seldom  justifietl.  Bulbous  sounds 
should  not  be  introduced  into  the  membranous  urethra  j  this  portion 
of  the  canal  is  explored  by  the  oi^inary  conical  sonnds. 

Treatment  of  Strictures. 

The  restoration  of  the  urethral  distensil*ility  is  the  theoretical 
object  of  treatment;  but  it  should  be  understood  that  by  all  methods 
heretofore  employed  such  restomtion  is  incomplete  and  transient ;  for 
while  the  symptoms  can  be  abolished,  yet  an  anatomical  cure  is  prob- 
ably unkuown — recurrence  of  the  contraction  is  to  be  expected. 
Heuw  a  young  |xitient  with  a  stricture  should  be  informed  that  even 
after  apparent  cure  the  contraction  is  apt  to  i*ecur  in  a  few  yeai^  and 
need  a  repetition  of  the  treatment ;  and  that  such  recurrences  will 
probably  continue  until  he  has  {Kissed  tlie  age  of  fifty-five*  years. 
There  are  two  principal  methtnls  of  treatiueiit  of  urethral  stricture — 
gradual  dilatation  and  incision  {urethrotomy).  Gradual  dilatation  is 
the  ideal  treatment,  successful  in  most  cases  of  non-traumatic  stric- 
tun? ;  it  often  fails  in  two  classes:  1.  Traumatic  strictures  of  the 
perineal  urethra  ;  and  2.  Strictures  of  the  glandular  urethra — that  is, 
within  half  an  inch  of  the  meatus.  The  value  of  gradual  dilatation 
consists  not  in  a  direct  sprexiding  of  the  narrow  portion,  hut  in  the 
fact  that  this  stretching  is  followed  by  a  decided  congestion  of  the 
stretched  portion,  whose  subsidence  includes  the  absorptinn  of  some 
of  the  fibrous  tissue  constituting  the  stricture.  The  reijctition  of  this 
process,  not  oftener  than  every  three  or  four  days,  by  the  successive 
introduction  of  conical  sounds  of  gradually  increasing  size,  causes 
ultimately  a  more  or  less  complete  removal  of  the  stricture*!  tissue. 

Urethrotomy,  formerly  much  employeil*  is  now  generally  reserved 
for  cases  in  which  dilatation  is  ineflectual  because  of  the  extreme 
hardness  or  extent  of  the  stricture-tissue.  Internal  urethrotomy 
should  be  restricted  to  strictures  within  a  half-inch  of  the  meatus; 
elsewhere  the  operation  is  dangerous,  the  mortality  being  at  least  2 
per  cent. ;  and  there  is  great  chance  of  severe  hicmorrhage  and  of 
urinary  infiltration,  followed  by  local  abscess,  geneml  septic  infection, 
and  such  destruction  of  cavernous  tissue  as  to  induce,  after  recovery, 
a  pronounced  curvature  (»f  the  penis  when  erect. 

If  an  old  stricture  of  the  penile  urethra  be  found  undilatable,  a 
combined  operation — internal  urethrotomy  and  external  pi^rineal 
nrethrotomy — should  be  made  ;  the  urine  is  thus  prevented  from 
entering  the  wound  in  the  penile  urethra  because  drained  out  throngh 
the  perineal  tube,  and  the  dangers  of  urinary  infiltration  arc  thus 
avoided. 

Vol.  Ill-— 36 
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Undilatable  strictureii  of  the  membraDoos  tirethra  fihooJd  be  traatidi 
only  by  external  uretlin>tomy. 

EfeHrolymn. — Tlie  eflfect  of  a  negative  camenl  of  8  or  10  mil- 
lianijx^res  for  ten  minuter  at  ititerval^  of  three  or  four  days  has  foacJ 
some  advocates:  after  much  experience  the  writer  eoti^ders  thii 
niethml  niurli  inferior  to  dilatation,  except  in  eases  of  almost  im- 
penueable  strictures,  in  which  it  has  repeatedly  rendered  hiin  valuable 
service. 

Thiosinumiu,  ]  to  i  grain  dissolved  in  water,  thn?e  times  dailr,  is 
a  valuable  aid  in  the  absorption  of  cicatricial  tiB^ue  in  tlie  urethra  m 
elsewhere :  after  considerable  experience  with  it  the  writer  consider? 
itj^  nse  for  several  months  an  essential  in  the  satisfactory  treatment 
of  hard  strictures. 

Tight  and  Impermeable  Strictures.— Through  the  patiejifs 
neglect  to  seek  a>isistance  a  stricture  may  so  contract  as  to  almo5t 
obliterate  the  urethral  canal,  permitting  the  passage  of  urine  only  in 
a  very  fine  stream  or  even  by  drops,  and  causing  distention  of  the 
bladder.  If  the  subject  of  such  a  stricture  become.^  chilled,  or  in* 
dulges  excessively  in  alcoliol,  he  may  suddenly  find  himself  com- 
pletely unable  to  void  urine.  Such  strictures  are  usually  amenable  to 
gradual  dilatation  provided  an  instrument  can  be  made  to  pass  the 
narnrw  portion  ;  this  attempt  should  be  made  with  ''  whip  bougie^i,'* 
which  are  liliform  for  several  inches  of  their  length  and  then  gradually 
increase  iu  size  to  No*  12  or  No.  15  of  the  French  scale.  When 
cidled  upon  to  treat  a  stricture  impermeable  to  ordinary^  bougies^ 
especially  If  there  be  sudden  and  complete  retention,  the  surgeoa 
should  apply  hot  water  freely  to  the  pelvic  region^  both  externally  by 
baths  or  fomentations  and  internally  by  rectal  injections.  Olive  or^ 
castor  oil  is  injected  into  the  urethra  and  retained  by  closing  the 
meatus  ;  a  whip  V>ougie  is  gently  introduced,  the  penis  bein|^  drawn 
taut  so  as  to  obliterate  transverse  folds  of  the  urethra  ;  tlie  iilifonu 
end  is  gently  advanced  to  the  stricture  and  the  minute  opening  I 
is  sought.  Sometimes  success  is  immeiliate ;  more  often  repeate*! 
trials  continued  for  many  minutes  are  necessary  ;  only  gentle  pressure 
should  be  made,  since  undue  violence  may  result  in  puncturing  the 
urethra  (making  a  false  passage)  or  in  doubling  the  tiliforni  end.  If  1 
the  instrument  finally  enters  the  stricture  it  should  be  passed  on  until* 
it^  expanded  portion  has  been  forced  into  or  through  the  stricture^ 
thus  enlarging  the  contracted  part  at  once  to  a  size  which  will  permit 
the  passage  of  a  small  bougie.  The  patient  should  be  vvarn€*d  that 
the  urinary  stream  may  become  very  small  a  few  houcs  later  and 
should  be  instructed  to  sit  in  hot  water  should  he  have  difficult^*  ini 
expelling  his  urine.  If  all  efforts  to  |mss  the  stricture  fail^  another 
attempt  may  be  made  on  the  following  day  ;  if  the  bladder  be  much 
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di.^tendefl  it  i?hould  he  relieved  by  sujjnipubic  aspiration^ — ^a  nieasure 
wliiolj  friM|iieiitly  facilitates  the  siil>S4'«jiient  passage  of  the  stricture^ 
beeaui^e  it  favors  the  suksidence  of  uretbrul  oedema,  lu  exceptional 
tuscB  rejM^^itetl  efforts  having  fuilcn!  to  open  a  pass:ige  throngh  the 
urethnu  the  surgeon  must  cipen  this  eanal  through  the  perineiini  or 
enter  it  through  a  supraptil>ic  cystotomy,  in  either  ease  oatlieterizing 
tlie  urethni  from  the  rear.  When  the  nieatns  is  unduly  small,  stric- 
tures may  be  stretx?he<l  by  moiins  of  sj>ecial  instruments  eonstrueted 
on  the  um^jrclla  principle  and  ealknl  nrethnil  dilators. 

The  barliarous  and  tlangerous  niothml  of  rupturing  a  stricture, 
fi>rinerly  in  vogue  under  the  name  of  **  divulsion/'  shr»uld  never  under 
any  eircunistanees  be  employed. 

The  treatnjent  of  stricture  may  be  thus  summarized :  Gradual 
dilation  is  the  preferred  ami  usually  successful  methwl ;  internal 
urethrotomy  is  often  necessary  in  tight  strictures  within  half  an  inch 
»>f  the  meatus,  and  external  urethrotomy  in  tight  strictures,  especially 
tmu matte,  of  the  membmnous  urethi-a  ;  very  tight  strictures  should  be 
rapidly  dilat^-d  by  the  whip  bougie ;  intractable  strictures  of  the 
penile  urethra  may  require  combined  internal  and  {perineal  urethrotomy. 
The  proltmgHl  use  of  tliiosinamin  is  a  valuable  adjuvant  in  promoting 
the  absorption  of  stricture-tissue^ 


URINARY  FEVER. 

The  use  of  instruments  in  the  urethra  and  bladder,  especially 
when  these  organs  are  inflamed,  is  often  followed  by  chills  and  high 
fever^ — phenomena  variously  termed  urethral,  catheter,  or  urinary 
fever.  These  mipleasant  symptoms  most  frequently  follow  laeem- 
tions  of  the  raucous  membrane,  but  can  occur  wlien  no  such  laceration 
is  ap|iarent.  The  clinical  course  of  urinary  fever  is  variable :  some- 
times all  morbid  phenomena  disiipj»eiir  in  a  day  ;  sometimes  they  last 
for  several  days  ;  and  in  some  cases,  e8|XK*ial!y  in  elderly  patients,  the 
fever  assumes  a  typhoid  aspect  and  continues  until  the  patient's  death 
some  weeks  laten 

The  tenn  "  urinary  fever"  designates  several  distinct  morbid  con- 
ditions.    Thes*^  are — 

(1)  Intoxiaition  through  lacerations  of  the  mucous  membrane 
with  poisonous  substances  from  the  urine  or  from  the  mucous  sur- 
face ; 

(2)  Infection  of  the  blcKxl-current  with  septic  bacteria  through 
sucli  laceration ; 

(3)  Infection  of  the  urinarv"  channels — liladder,  ui-elt^r,  and  kid- 
ney— with  septic  bacteria^  constituting  a  suppurative  c^         .«-.i;<^t8; 


564  QENITOUBINARY  DISEASES  OF  THE  MAUB. 

(4)  Acute  congestion  of  the  entire  urinary  tract  following  the 
change  in  pressure  caused  by  the  sudden  withdrawal  of  the  urine  in 
cases  of  chronically  distended  bladders;  this  condition  is  usually 
indicated  by  luematuria ;  and 

(5)  (Probably)  a  reflex  nervous  action. 

The  avoidance  of  urinary  fever  should  be  attempted  by — 

1.  Gentleness  of  all  instrumental  manipulation,  whereby  the  chance 
of  lacerating  the  mucous  membrane  is  diminished. 

2.  Careful  irrigation,  through  a  soft  catheter,  of  urethra  and  blad- 
der before  metal  instnmients  are  introduced ;  and 

3.  In  cases  of  chronically  distended  bladders,  such  as  accompany 
prostatic  enlargement  and  tight  strictures,  the  physician  nhould  be 
careful,  when  called  upon  to  introduce  the  catheter  for  acute  retention 
or  other  cause,  never  to  evacute  the  bladder  completely  at  the  first 
sitting ;  a  iK>rtion  only  of  the  urine  should  be  withdrawn,  and  the 
bladder  gnidually  emptied  by  repeated  c^thetcrism  during  several 
days. 

4.  Urinary  antiseptics,  fon»most  among  which  is  urotropin,  may 
l3e  administered  for  a  few  days  before  and  after  urethral  instrumen- 
tation. 


PROSTATE  AND  APPENDAGES. 

The  prostate,  its  utricle,  the  seminal  vesicles,  and  the  dilated  ex- 
tremities of  the  vasii  deferentia  (railed  ampulla))  are,  like  the  uterus 
and  tubes  of  the  AMuale,  enclosed  in  a  thin  fibro-muscular  sheath 
which  I  have  called  the  "broad  ligament  of  the  male.''  Infections 
and  suppurative  ])roeesses  usually  extend  from  the  prostate  to  the 
seminal  tubes  and  often  to  the  enclosing  fibrous  sheath  ;  iience  we 
may,  for  brevity's  sake,  speak  of  the  diseases  which  affect  the  pros- 
tate, utriele,  and  vesicles  collectively  as  affections  of  the  ^*  prostate  and 
appendages." 

Acute  inflammation  of  these  orgjins  is  caused  usually  bv  the 
gonococcus-infection,  occasionally  by  the  internal  administration  of 
cantharides,  capsicum,  or  other  irritant,  possibly  by  gout. 

The  chronic  infections  are  gonorrhceal,  tuberculous,  and  septic. 

The  chronic  septic  infections  of  the  prostate  and  seminal  tubes 
when  not  gonorrlueal,  are  cause<l  by  urethral  instrumentation  caustic 
urethral  injections,  by  extension  of  a  chronic  urethritis  due  to  tiffht 
stricture  of  the  deep  urethra,  by  extension  from  a  cystitis,  by  prostatic 
calculi,  and  by  horseback  and  bicycle  riding.  They  are  favored  bv 
the  chronic  venous  congestion  of  the  pelvic  organs  which  is  so  common 
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in  middle  and  advanced  life  as  the  result  of  constipatiorij  ak^hol- 
drinkiag,  high  living,  lack  of  exercise,  and  excessive  nexiral  iDdtilgcnee, 

The  symptom.^  are  dull  jmin  io  the  suprapubic  region,  r*HTtym, 
periiieuni,  and  tR>raetime8  in  the  ghms  perii.*?,  often  aggravated  by  jult- 
ing  or  sitting  on  upholstered  cliairs  ;  there  is  often  pain  in  the  sacral 
region  (wliieh  the  patient  iisnally  a.scrilie<i  to  his  kidneys).  Urination 
may  be  unduly  frequent  and  be  followed  l>y  the  esmjx?  of  a  vist^id 
grayish  or  watery  fluid  (from  the  prostatic  glands)  which  the  patient 
coQsiderg  sernen  ;  soniettmes  tliere  in  a  continuous  slight  di^^eharge  of 
Bimilar  fluid  from  the  meatus—**  pro^tatjirrhrea  ;"  sexual  des^ire  may 
l>e  deerca.sed  and  the  normal  Kensation  diminished  or  even  abi^'Ut ; 
ejaculation  may  be  premature  and  erection  feeble  ;  the  patient  it?  often 
extremely  cle,*^pondent*  This*  is  really  the  eontUtion  of  incipient  Iru- 
potenoe,  leading  ultimately  to  loss  of  virility  ;  indecfl,  until  questioned, 
the  patient  may  complain  of  the  M*xual  ^^ymptoni?;  *>nly. 

Examination  with  the  forefinger  (enclosed  in  a  rubber  condom) 
reveals  a  sensitive  and  swollen  condition  of  the  prostate  or  vesicles, 
or  both  ;  gentle  milking  of  these  parts  causes  the  appearaooe  at  tlie 
meatu.^  of  con.siderablc  fluid. 

The  TREATMEXT  jsliould  begin  with  the  removal  of  the  cause  of 
the  trouble  when  this  i,s  practieable,  such  as  the  dilatation  of  a  stric- 
ture. Tlie  local  measures  direi^tc<i  especially  to  the  prostate  and 
appendages  have  been  already  described  in  the  discussion  of  Chronic 
fionorrbti^a.  The  dcsjxindency  of  the  jKitient  should  not  be  ignored 
nor  ridiculed ;  a  cheerful  prognosis  and  tonics  are  usefuL 

Enlabobment  /"Hypertrophy)  of  the  Prostate. 

The  frequent  condition  so-called  includes  three  anatomical  states ; 
1.  A  difiuse  enlargeraeot  of  the  prostate;  2,  Localized  tumors  of  its 
glandular  and  muscular  tisj^ucs,  which  i>roject  into  the  bladder;  and 
3.  Degeneration  of  the  prostatic  sphincter  (vesical  orifice),  whereby 
the  dilatability  of  this  orifice  is  impaired  or  lost  The  diffuse  enlarge- 
ment is  certainly  often  the  result  of  the  process  just  described — 
chronic  inflammation  of  the  prostate  and  vesicles;  the  local  tumors 
may  result  from  and  acei>m|Kiny  this  inflammatory  condition,  or  may 
arise  as  do  tumor- formations  in  general.  They  are  found  in  many 
cases  of  enlarged  prostate,  though  their  presence  cannot  usually  be 
recognized  until  the  bladder  is  ope  net!,  becxiuse  they  grow  into  the 
vesical  cavity  and  cause  no  change  in  the  rectal  surface  of  the  gland, 
which  alone  is  accessible  to  the  examining  finger;  they  can  sometimes 
be  seen  through  the  cystoscopy 

Prostatic  enlargement  is  a  disease  of  the  second  half  of  life;  it 
often  begins  before  the  patient  becomes  fifty  yeiirs  old,  but  does  not 
usually  cause  him  to  seek  a  physician's  advice  aotil  several  years 
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Imve  olajisiKl ;  indeed^  the  derangement  of  the  urinary  function  is 
so  gradual  that  the  patient  often  ignores  it  until  some  pronounced 
symptom  of  advanced  disease,  such  as  complete  retention  of  urine, 
startles  him. 

A  |)2iticnt  over  forty-five  years  of  age  who  complains  of  any 
urinary  deningem(»nt  should  be  examined  per  rectum  ;  undue  size  of 
the  prostate  should  lead  to  the  passage  of  a  clean  soft  catheter  imme- 
diately after  urination ;  a  flow  of  residual  urine  (which  should  be 
stopped  at  a  few  ounces)  shows  that  the  voluntary  evacuation  of  the 
bladder  is  incomplete  and  that  the  familiar  train  of  distressing  phe- 
nomena incident  to  advanced  prostatic  disease  threatens  the  patient. 

The  examiner  nuLst  now  exchide  other  morbid  conditions  which 
may  give  rise  to  the  symptoms  of  cystitis,  prominent  among  which 
are  vesiad  cidculus,  tumor,  tuberculosis,  and  prostatic  cancer.  Cal- 
culus can  generally  be  re(M)gnized  by  the  sound,  tumor  by  the  cysto- 
sc^ope,  tuberculosis  by  the  ncnlular  thickening  in  the  seminal  vesicles, 
prostate,  and  epididymis ;  and  prostatic  cancer  by  the  uneven,  nodu- 
lar hanlness  of  the  prostate,  the  enlargement  of  inguinal  Ivmph- 
glands,  htematuria,  and  emaciation  of  the  patient.  It  should  be 
remembered  that  the  chronic  retention  of  urine  resulting  from  pros- 
tatic enlargement  favors  the  formation  of  vesical  calculus,  which  is 
an  exceedingly  common — and  often  overlooked — sequence  of  this 
condition. 

Treatment  of  Prostatic  Enlargement. 

The  treatment  is  general  and  local ;  personal  hygiene,  including 
good  digestion,  regular  and  easy  defiecation,  warm  clothing,  exercise, 
avoidance  of  cold  and  of  excesses  in  eating  an<l  drinking,  is  \qts 
important;  tlu*  patient  siiould  drink  three  pints  or  more  of  pure 
water  daily  ;  in  (»ases  where  marked  hardness  of  the  prostate  indicates 
fibrous  tissue,  tiiiosinamin — half  a  grain  in  water  after  each  meal, 
continued  for  weeks — is  a  valuable  remedy. 

Local  treatment  endeavors  to  reduce  the  congestion  and  oedema  of 
the  prostate ;  to  ])romote  evacuation  of  the  bladder ;  and  to  prevent 
or  arrest  septic  infection  of  the  urinary  passages.  To  thitt  end  there 
are  three  principal  means — the  milking  of  the  prostate  and  vesicles 
by  the  finger  in  the  rectum,  previously  described ;  the  free  use  of  h(»t 
water  as  baths,  irrigations  of  the  bladder,  and  rectal  enomata  ;  and 
the  passiige  of  a  large  sound  once  a  week  If  septic  infection  of  the 
bladder-neck,  shown  by  pus  in  the  urine,  already  exist,  the  prostate 
and  bladder  should  be  irrigated  with  a  weak  solution  of  silver 
nitrate  (1  :5000);  and  urotropin,  30  grains  daily,  should  be  admin- 
istered. 

In  the  later  stages  the  patient  must  be  taught  to  evacuate  the 
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reeidual  urine  by  a  catheter  once  or  twice  daily.  The  soft  N<ilaton 
catheter  will  usually  eoter  the  bladder ;  if  it  fail,  the  stifler  cowdi 
instrument  of  ^ferrier,  c< minion ly  culle*!  thi'  prostatic  catlieter,  gen- 
erally so  cccckI. -5 ;  nic^tallic  instruments  and  those  armed  with  a  stylet 
easily  lacenjte  the  urethra  and  are  ^Idum  needed.  All  instruments 
used  in  prostatic  eases  should  lu*  serupuotisly  clean  ;  tliey  can  l>e 
made  and  kept  s<i  by  immersion  in  a  5  per  cent.  s<;>lution  of  formalin. 

It  is  highly  important  that  the  prostatic  uretlira  as  %vell  as  the 
hlaihler  shonl/1  he  washed  by  the  irrifrfiting  fluid  ;  this  is  aceomplished 
by  withdrawing  the  catheter  until  the  eye  has  receded  one  or  two 
inches  from  the  liludtier  before  the  fluid  is  injectetl ;  after  the  injection 
the  cadieter  can  l>e  pushed  Ijaek  until  tlie  outwnnl  flow  begins,  ilany 
of  these  patients  readily  learn  to  inject  the  bkidiler  from  the  meatus 
without  using  a  eatlieter — a  method  sometimes  advantageous. 

Interna!  incdicnition  has  hithertn  proven  id'  little  benefit  in  thesie 
cadges  ;  but  the  writer  C!an  recommend  the  continued  use  of  wjdium 
salicylate,  10  grains  three  times  daily,  and  of  thiosiuamin,  \  to  ^ 
grain  tiiree  times  a  dsiy,  as  serviceable ;  the  latter  remedy  has  an 
undoubted  influence  in  diminishing  the  librous  tissue  always  present 
in  greater  or  less  degree. 

In  advanced  cases  i'ertain  complications  arise  %vhi€h  may  render 
surgical  interference  inevitable ;  these  are  c(»niplete  ix'tention,  per- 
aiateot  cystitis  of  great  severity,  and  such  dist^irtion  or  stenosis  of 
the  prosiatic  urethra  as  renders  catheterism  xevy  difficult  or  |KiinfuL 

Compfetc  retention  is  a  serious  event;  wdien  called  to  such  a  case 
the  physician  should  observe  three  rules  of  great  importance:  L 
Never  to  use  force  nor  lacerate  the  urethra — that  is,  to  use  only 
tlexiitle  instruments;  2,  To  ohscrv^e  strict  aseptic  precautions  as  to 
instruments  and  urinary  channel ;  and  3.  Never  to  empty  the  bladder 
complc*te!y  at  the  first  cathetcrism. 

The  iiatient  suffering  from  complete  retention  should  have  a  hot 
water  enemaj  fallowed  by  a  J-grain  morphine  suppository  ;  a  hot  hip- 
bath or  fomentation  should  l)e  used  for  a  quarter  or  liiilf  an  In  Kir,  the 
patient  then  warmly  covered  in  lied,  the  hips  IxMUg  elevated  alM)Ve 
the  shouldeiN.  The  anterior  urethra  is  irrigat*:^  with  hot  water 
injccteil  with  w^arni,  clean  oil  ;  a  clean  soft  catheter.  No.  10  or  12 
Engllsli  scsale,  is  filled  with  the  oil  and  introduced,  the  penis  toeing 
drawn  firmly  forward  ;  steady  pressure  often  forces  the  instrument 
into  the  blailder  ;  if  this  efl>>rt  fail  an  elastic  prostatic  (Mcrcier)  cathe- 
ter should  be  tried  ;  if  no  false  passage  exists  this  instrument  can 
always  be  made  to  pass  the  prostatic  obstruction  without  injur^^  If, 
however,  the  urethra  is  already  lacenitcfl  by  the  previous  use  of 
metal  instrumeuts  the  difficulties  of  cathetcrism  are  enormously 
increased ;   even   then   the   Mercier   instrument   is   to  be  preferred, 
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tlinu^li  (KH'asioniilly  a  metal  catheter  of  large  diameter  and  long 
(*urve  may  l>e  use<I ;  but  force  must  be  scrupulously  avoided,  for  ik- 
one  (nn  know  the  direction  of  the  distorted  and  swollen  prostatic 
urethra,  and  fun'ible  eatheteritsm  results  only  in  false  passages,  pro- 
fusc>  lia*inorrha^>,  and  a  tr}'ing  situation. 

In  <*ases  whioh  have  been  thus  forcibly  liandled,  suprapubic  a^ira- 
tion  is  sometimes  inevitable;  the  needle  should  be  entered  at  right 
an^rles  with  the  spine  about  an  inch  above  the  upper  border  of  the 
symphysis,  lialf  of  tlie  estimated  contents  of  the  bladder  withdrawn,  hot 
fomentations  a^din  applied,  and  the  patient  kept  in  heA  for  some hour«: 
the  relief  (»f  l)hid<ler-tonsion  and  the  reduction  of  prostatic  a^deoia 
thus  secured  may  result  in  easy  catheterism  at  the  next  attempt,  ur 
even  in  vohint;iry  urination ;  but  should  retention  persist  and  catheti-r- 
ism  n'main  impossible,  aspiration  must  be  su|)ersedcd  bv  one  of  tite 
methods  of  oiKTalivc  relief. 

Should  the  physician  succeed  in  introducing  the  catheter,  he  should 
not  at  onee  evacuate  the  bladder  completely :  sufficient  urine  should 
be  withdrawn  to  give  the  patient  comjilete  relief,  and  an  ounce  or  two 
(»f  some  antiseptic  solution  injectetl ;  in  the  course  of  a  few  days  the 
bladder  may  be  thus  gradually  emptied,  i^ven  with  the  greatest  «iw 
some  fever  usually  follows  complete  retention  requiring  the  use  of  the 
catheter,  yet  tlie  ill  effects  are  minimized  by  the  measures  described. 
Persistent  cystitis  of  high  grade,  and  difficult  catheterisni  from  proe^ 
tatic  distortion,  must  often  be  relievecl  by  surgical  mciisuros. 

Oi'EUATiVK  TiiKATMENT. — Surgi«il  treatment  compri^jcs  three 
operations  :  Drainage  of  the  bladder,  i>rostate<*tomy,  and  castnuion. 

1.  J>rnh\n(fi'  of  flu-  h/ftddrr,  by  either  perineal  urethrotomy,  siupra- 
puhic  cystutiuny,  or  a  combination  of  the  two,  is  the  simplest,  saft*>t. 
and  surest  nictliod  (►f  temporary  relief;  the  suprapubic  i.s  superior  tu 
the  periiuaj  incision  because  of  the  greater  command  of  the  bladder- 
cavity  ailonK'd  by  it.  Drainage  of  the  bladder  may  be  tomporar}'  or 
permanent ;  in  many  eases  the  cystitis  and  inflammatory  swelling 
entirely  sub.-ide  in  two  or  three  weeks,  after  which  the  tube  may  Ix- 
removed  an<l  the  w(Kind  permitted  to  heal ;  the  i>atient  may  then 
enjoy  years  of  freedom  from  urinary  discomfort.  In  other  ease*? 
where  the  prostatic  enlargement  and  distortion  are  found  to  be  s«» 
great  as  to  render  a  speedy  return  of  the  urinary  difficulties  probable, 
the  artificial  opening  may  be  made  permanent  by  having  the  jxitient 
wear  constantly  a  rnbber  or  silver  tube,  which  is  removeil  dailv  for 
cleansing.  The  permanent  fistula  has,  however,  fallen  into  disfavor, 
having  been  supplanted  by  the  following  oi)erations : 

2.  ProsUtfrrftnni/ — the  removal  through  combined  suprapubic  and 
perineal  incisions  of  projecting  outgrowths  of  the  prostate  and  the 
restoration   ol*  a   low-level    channel   from    bladder   to   urethra — lias 
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become  a  stmidanl  operation.  The  prostatic  tumorH,  when  pcdicled, 
are  removed  by  st'issors,  snare,  or  cautery ;  when  imbedded  in  the 
prostate  they  are  emieleateil  tlinjugli  either  the  supmpubie  or  perineal 
ofj^jjiing:  large  masses  of  prostatic  tissue  ean  thus  be  reuioved  with 
surpri.siiigly  nmall  damage  to  the  mucous  lining  of  the  bladder.  The 
liieniorrliage  1?=  usually  slight  and  easily  oontruUed  by  hot  water  and 
j>af:kiiig  with  iiML>form  gauze  ;  the  [irof^tate  15  th<u\aiglily  stretehed  liy 
the  finger,  and  any  bar  at  the  vet*ieal  orifice  freely  incisetl.  The  mor- 
tality of  this  operation,  at  first  25  per  cent.,  is  now  in  skilful  hands 
reduced  about  one-half;  the  results  mnge  fn»m  a  eoniplete  rej^toration 
of  the  urinar>*  fuuetion  on  the  one  hand  to  merely  an  increased  faeility 
of  catheterisni  on  the  other ;  the  ppigiiosis  varies^  f>f  i?oursc,  with  the 
patient's  general  condition  as  well  as  with  the  previous  duraliou  of 
bladder  atony. 

3.  Vn^i ration^  the  removal  of  iKitli  testicles — a  plan  suggt^^ted  l>y 
the  frequent  atrophy  of  uterine  fibroids  after  the  removal  of  both 
ovaries^ — has  lieeu  extensively  practisetl  during  the  last  four  years  for 
the  relief  of  suiferers  from  prostatic  hypertrojihy.  Jn  a  eonsidenilde 
percent;ige  of  the  cases  already  reported  great  i*elief  from  cystitis  ha^ 
been  secured,  and  in  some  the  power  of  voluntary  urination  has  re- 
turned ;  in  a  smaller  numl>er  more  or  less  complete  failure  to  secure 
any  benefit  whatever  has  bt^en  the  result ;  in  s^^me  instances  donlile 
castration  ha.s  been  recommended  and  even  jx^rfornietl  in  eases  where 
an  undiseovereil  stone  was  subsequently  found  to  be  the  cause  of  the 
trouble  ;  for  it  is  sometimes  imjwissiiile  to  detect  by  the  sound  a  (cal- 
culus hidden  in  a  pocket  of  the  bladder. 

Tins  o|ienitiuu,  the  mortality  from  which  rivals  that  from  pros- 
tateetoniy,  has  l>een  most  fretpiently  successful  in  ctases  where  the 
prostiitic  enlargement  wns  soft  and  inflammatory  rather  than  hanl  and 
fibrous — that  is,  in  eases  of  the  sjmie  sort  as  are  relievct<l  by  simple 
drainage  of  tlie  bladder.  The  uncpiestioniMl  fact  that  a  vesical  calcu- 
lus, tumor,  or  tuberculosis  may  est*afK*  detection  by  an  expert  surgeon 
renders  it  apjiarent  that  donlile  castration  slioidd  lie  prformc^l  oidy 
after  a  digital  exploration  of  the  bladder  has  been  ma*le;  and  the 
drainage  folloxring  such  exploration  w^ill  often  accomplish  all  that 
oiuhl  Ixr  hojKKl  for  fn:»m  castration. 

Ligature  of  both  vasa  deferentia  \\i\B  been  found  to  afford  much 
relief  in  some  cases  of  prostatic  hypertrophy  ;  since  it  is  a  relatively 
slight  (although  not  absolutely  safe)  operation,  free  from  the  lesthetic 
objections  to  doubh.^  castration,  it  may  l>e  substituted  for  the  latter  as 
a  purely  tentative  procedure. 

The  incision  of  the  vesical  orifice  by  the  instrument  of  Bottini 
has  Ijcen  recently  resurrected  and  extensively  tried*  The  results 
include  a  mortality  of  8  per  cent«  and  variable  deirrees  of  suooess,  as 
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might  be  expected  from  the  uncertain  character  of  the  operative  pro- 
cedure. Whether  or  not  this  operation  will  win  approval  remaiiut  to 
be  determine<I ;  it  is  still  in  the  experimental  stage. 

To  summarize :  When  surgical  interference  becomes  necessaiy  it 
should  consist  in  tem|X)rary  drainage  of  the  bladder  with  stretchiDg 
of  the  prostatic  urethra ;  if  tliis  exploration  reveals  such  distortion 
and  (>vergn>\vth  of  the  prostate  as  renders  a  cure  by  simple  drainiige 
impn)bublo,  the  surgeon  must  be  prepared  to  make  either  a  prostatec- 
tomy, a  ligation  of  both  vasa  deferentia,  a  double  castration,  or  a 
|KTinanent  tistuhi — according  to  the  condition  and  previously  ascer- 
tained preference  of  the  patient. 

Cancbr  of  THB  Prostate. 

Cancer  of  the  prostate,  including  carcinoma  and  sarcoma,  is  a  not 
infriHjuent  disease,  occurring  chiefly  in  patients  under  ten  and  over 
fifty  years  of  age ;  while  most  of  these  tumors  are  found  on  histo- 
logic»al  examination  to  be  carcinoma,  the  clinical  distinction  is  often 
ini{)os8ible  and  always  unimportant. 

The  symptoms  of  primary  prostatic  cancer  are  haBmaturia,  pain, 
and  cystitis ;  the  bleeding  occurs  without  apparent  provocation  and  is 
intermittent ;  \a\\\\  is  felt  in  the  rectum,  perineum,  and  thighs,  espe- 
cially after  urination  ;  cystitis  may  be  long  delayed.  The  diagnosis 
is  in  the  early  stages  difficult,  cancer  being  often  indistinguishable 
from  the  more  frequent  hyi>crtrophy  of  the  prostate  ;  the  most  im- 
portant and  constant  diagnostic  signs  are  progressive  emaciation  and 
pallor;  hard  enlargement  of  lymph-glands  in  the  gmins,  j>elvis,  and 
Scarpa's  triangltj ;  and  irregular  nodular  enlargement  of  the  prostate. 
Cancer  is  often  grafted  upon  senile  hypertrophy ;  the  discovery  of 
re(*ognizal)le  eaneer-tissuc  in  the  urine,  or  the  detection  of  a  malignant 
ulcer  through  the  cystoseope,  is  conclusive  evidence.  In  elderlv  men 
the  disease  lasts  several  years;  in  children  death  ensues  in  a  few 
months. 

The  treatment  of  prostatic  cancer  is  only  palliative ;  for,  although 
the  cancerous  prostate  has  been  extirpate<l  several  times,  the  jmtients 
who  survived  the  operation  have  all  died  of  recurrence  within  a  few 
months.  Pain  may  be  mitigated  by  morphine ;  cystitis,  hjemor- 
rhage,  and  urinary  retention  treated  symptomatically ;  and  when  other 
measures  fail  to  relieve  the  vesical  distress  a  permanent  suprapubic 
exit  for  the  urin(j  may  be  mad(i  by  puncture  with  a  trocar,  through 
whose  canula  a  soft  rubber  catheter  is  introduced. 
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DISEASES  OF  THE  BLADDER. 

Cystitis. 

Ch^STms  is  a  hactorial  infection  of  tlio  bkd^ler;  the  pyo^enie 
bacteria  (especially  the  i^Aim  bacillus),  tbe  tiiliercle  Ijacillus,  ami 
the  ^riUfKHjceUH  are  tlie  sj>ecie8  conoerTRHl. 

Pyugc^nic  bacteria  are  inen|>abh.*  nf  infecting  a  normal  bladder — n 
etiitement  proven  by  experiment  anil  illu>;tmted  ljy  the  fretiuent  harm- 
less intrndui-tion  of  iin(1<*3in  eatheters  aotl  soiincU,  When,  however, 
the  nutrition  of  the  bladder  is  iDipaircil,  as  by  a  calculus,  prostatic 
enlargement,  or  deep  uretliral  strieture,  the  ptm-niicrohes — jE:aining 
easy  aeeeas  from  R'ctum,  urethra,  aufl  bloml-current — infect  it.s  walls, 
producing  the  inflammatory  reaction  which  we  call  eystiti.s.  Hence 
this  disease,  when  neither  tuberculous  nor  gonorrhreail,  is  a  secondary, 
not  a  primary,  morbid  condition. 

The  elassicjil  symptoms  of  cystitis — frequency  and  pain  in  urina- 
tion and  pyuria — really  indicate  inflammation  of  the  prostatic  urethra 
rather  than  of  the  bladder;  but  they  may  be  ^A^us^J^d  l>y  an  irritation 
of  the  renal  pelvis,  such  a,s  stone  or  tuberculosis,  and  by  seminal 
vesiculitis;  they  should  therefore  not  be  considered  to  warrant  a 
diapiosis  of  cystitis  ;  in  fact,  the  differential  iliagnosis  as  to  the  cause 
of  these  symptoms  is  sometimes  imjxisvsible  without  the  cystoseope. 

The  THEATMEXT  of  cystitis  endeavors  to  discover  first  the  ItK^ttion 
ami  second  the  cause  of  the  morbid  condition  prcxlueing  the  symptoms  ; 
the  site  of  the  lesion  may  be  the  bladder,  the  prostatic  urethra,  the 
renal  pelvis,  the  seminal  vesicles  ;  the  antecedent  morbid  condition 
may  l>e  gonorrh«jea,  a  ti^ht  stricture  of  tlie  deep  uretbni,  prostatic 
enlargement,  stone  or  tumor  in  the  bladder  or  prostate,  tulxTeidosis 
of  the  genital  organs,  or  j>eri rectal  abscess.  Since  these  conditions 
require  widely  different  treatment,  it  is  evident  that  there  is  no 
treatment  applical>]e  to  cystitis  in  general  beyond  the  remt^val  of  the 
cause.  When  tliis  is  impossible  the  patient's  suffering  may  be  dimin- 
ished by  the  internal  administration  of  urotropin ;  by  washing  the 
dt*ep  urethra  and  bladder  with  hot  water  containing  silver  nitrate 
(1  :  5000),  or  so4iium  chlorate  (1 :  200),  or  by  the  injection  into  tbe 
bladder  of  liquid  vaseline;  lesions  of  the  spinal  cord  and  constitu- 
tional conditions  such  as  gout  and  lithiasis  must  not  be  overlooked. 


TtJMORS  OF  THE  BlABDER. 

These  may  be  divided  into  three  classes  :  papilloma,  fibroma,  and 
icer ;  tbev  occur  oftener  in  males  than  in  females,  and  mostly  in 
Ihe  second  half  of  life.   They  usually  give  rise,  at  some  stage  of  their 
growth,  to  tliree  symptoms — hsemorrhage,  pain,  aud  cystitis.     Bleed- 
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ing  from  a  tumor  is  often  distinguished  by  three  features  :  its  occar- 
rence  indcpc^ndently  of  exercise,  indeed  frequently  during  sleep;  lb 
abundance,  jHThaps  filling  the  bladder  with  clots  ;  and  its  increasing 
frccpiencv.  The  pain  of  a  vesical  tumor  acoonipanies  mab'gnant 
ratlier  than  benignant  growths,  and  tumors  of  the  trigonum  rather 
than  tht)se  more  remotely  situated ;  cystitis  is  a  oommon  though  often 
a  late  result  of  a  bladder  tumor. 

There  are  but  two  positive  diagnostic  signs  whereby  a  vesical  tumor 
is  <listingui8he<l  from  i^alculus  and  tuberculosis — the  appearance  in  the 
urine  of  fragments  of  the  growth,  and  ocular  detection  by  the  cvsto- 
scoiw.  The  degree  of  malignancy  of  the  growth  is  likewise  often 
problematical :  a  tumor  in  a  young  patient,  causing  much  bleeding 
and  no  |xiin,  Ls  generally  a  benignant  papilloma ;  a  tumor  in  an  old 
l>erson,  cjiusing  severe  and  radiating  pains,  is  usually  malignant: 
between  thesi*  two  extremes  are  many  cases  in  which  the  degree  of* 
malignaiiey  can  only  be  conjectured,  even  when  fragments  are  found 
in  the  urine  or  eauglit  in  the  eye  of  a  catheter ;  transformation  from 
benignaney  to  malignancy  certainly  occurs  in  some  bladder  tumors: 
oiHsrative  removal,  when  incomplete,  seems  to  hasten  this  change. 

In  every  case*  of  obscuire  bladder  disease  the  interior  of  the  organ 
should  be  insi>ected  through  the  cystoscope.  Tumors  will  usually  be 
found  at  or  near  the  trigonum ;  |)apillomata  can  be  easily  recognized 
as  slender,  warty  growths,  similar  to  the  pointed  condylomata  of  the 
external  genitals ;  fibromata  are  less  easily  distinguished  from  the 
folds  of  mucous  membrane;  amcerous  growths  are  usuallv  sessile 
tumors,  whose  surfaces  may  l>e  nigged,  ulcerated,  or  pii]>iIIoinatous ; 
this  latter  feature  has  led  to  confusion  of  the  malignant  tumors  with 
the  benignant  papillomata.  The  distincticm  between  them  exists  in 
the  base  rather  tlian  in  the  surlace  of  the  growth ;  though  the  color 
of  this  surface  is  often  distinctive,  the  benignant  tumors  being  pink 
and  the  malignant  gray. 

TiiKATMENT  is  palliative  and  radical.  The  bleeding  mav  be  con- 
trolled by  the  internal  administration  of  turpentine  oil,  3  to  5  drops 
on  sugar  or  in  emulsion  three  to  five  times  daily,  and  by  injecting  into 
the  bladder  a  4  per  cent,  solution  of  gelatine  (gelatine,  40  parts* 
sodium  chloride,  7  parts;  distilled  water,  1000  parts;  to  be  sterilizeii 
by  boiling  for  fifteen  minutes).  The  subcutaneous  injection  of  a 
2  per  cent,  solution  of  gelatine — 3  to  4  ounces  being  injected  into  the 
buttock,  or  back — may  arrest  bleeding  from  the  urinary  tract  as  well 
as  from  other  organs.  Pain  is  controlled  by  morphine,  and  cystitis 
by  the  treatment  already  suggested.  In  favorable  cases  (as  deter- 
mined by  the  cystoscope),  the  tumor  may  be  excised  through  a 
suprapubic  cystotomy ;  the  results  of  such  excision  have  been  often 
favorable  for  benignant,  but  unsatisfactory  for  malignant  growths, 
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for  in  tho  latter  elass  the  complete  reniova!  of  the  dense  base  ig  often 
impossible  even  with  resection  of  tlie  bladder- wall ;  and  incomplete 
removal  seems  to  accelerate  the  malignant  infiltration. 

In  grneral,  vesical  <rrowths  which  liave  infiltrated  the  liladder-wall, 
as  revealed  by  the  finger  in  the  rectum  or  after  excision  in  the  bladder, 
are  not  snitable  for  radical  openition  ;  those,  on  the  *jther  hand,  whose 
basses  are  normal  tissue,  can  be  reniovcfl  with  a  fair  pros}>ect  of  cure, 
or  at  least  of  lon|n^  freedom  fmm  recurrence.  Even  in  wises  of  cancer 
a  suprapuiVic  inrision  may  he  needed  for  tlic  arrest  of  hfpmorrliagc  or 
for  the  relief  of  cystitis  by  the  estiiblishmeDt  of  a  permanent  tistuhi. 


KIDNEY,  PELVIS,  AND  DTIETER. 

The  n|>per  nrinary  passages  are  subject  to  three  bacterial  inva- 
sions— gonorrhci»id,  septic,  and  tuberculous;  and  to  the  formation  of 
calcuJi  and  tumors. 

Pus-infection  ;  Pyeutis  (Subgical  Kidney). 

The  various  pyogenic  infections  are  scHpiels  of  gonorrhoea,  chronic 
septic  infeetion  of  the  bladder  (chmnic  cy^^titis)  such  as  results  fr^jm 
prostatic  enlargement,  vesiail  calculus,  and  tight  stricture  of  tlie  di*cp 
urethra;  tbey  may  also  result  from  ciitheterism  in  tlie  puerperal  state, 
Ij€^ss  frcfjuently  septic  infection  of  the  kidney  and  it.s  [x^lvis  conies 
from  the  blood-current,  as  u  compliciition  of  general  infections,  such 
as  typhoid  fever,  diplitheria,  etc. 

Acute  pus-infecti<>n  of  the  upptT  urinary  passages  is  marked  by 
chills,  fever,  pain  over  the  kidney  and  along  the  ooiiree  of  the  ureter, 
down  the  thigh  and  in  the  ci»r responding  testicle,  which  may  be 
retracted  ;  it  is,  however,  more  often  a  chronic  disease,  and  is  then  a 
gradual  pn.icess  whose  symptoms  may  be  maskcnl  by  the  more  promi- 
nent signs  of  coexistent  cystitis. 

TUKATMEXT  aims  to  arrest  the  cystitis  of  which  the  pyelitis  is 
often  the  extension,  by  the  careful  dilatation  of  a  urethral  stricture, 
the  removal  of  a  vesical  calculus,  etc.  In  c^ses  of  severe  cystitis 
and  pyelitis  from  prostatic  enlargement,  simple  drainage*  of  the 
bladder  for  a  few  weeks  may  he  folio weii  by  a  ccssatif>n  of  tlie 
inflammation  in  the  upjwr  urinary  channel.  The  internal  adminis- 
tration of  urotmpin  and  the  external  application  of  guaiacol  in  full 
medicinal  doses  arc  im|M>rtant  adjuncts  in  treatment.  In  women  the 
ureter  ain  be  catheterizcd  and  irrigation  of  the  ureter  and  kidney- 
pelvis  made  with  hot  water  containing  hydrastis  or  other  local  anti- 
septic. 
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The  (lifTorcntial  diagnosis  between  pus-infection,  tuberculosis,  aoa 
calculus  of  the  renal  |)elvis  often  taxes  our  present  means  of  diag- 
nosis. In  every  c^se  of  pyelitis  the  physician  should  raake  a  micro- 
scopic examination  of  the  urine,  noting  pus,  blood,  crystals,  and  bac- 
teria ;  then  with  th(^  cystoscope  it  can  be  seen  from  which  ureter  the 
pus  issues;  and  fmm  the  consjHXJtus  of  symptoms  a  diagnosis  of 
greater  or  less  certainty  is  made.  Yet,  after  most,  careful  and  thor- 
ough examination  and  confident  diagnosis,  competent  surgeons  have 
opened  the  kidney  and  found  their  conclusions  erroneous. 

Movable  and  Ploatinq  Ktonby. 

Abnormal  mobility  of  the  kidney  is  congenital  or  acquired ;  the 
movement  may  take  place  behind  the  jwritoneum  (from  laxity  of  the 
n.»nal  attachment)  or  within  the  abdominal  cavity  (from  the  enclosure 
of  the  kidney  in  a  distinct  envelojK?  of  peritoneum,  a  mesonephroo). 
The  former,  the  movable  kidney,  is  far  more  frequent  than  the  latter, 
the  floatinjj:  kidney ;  although  this  anatomical  distinction  is  not  often 
clinically  practical)le  until  the  kidney  is  exposed.  Movable  kidnev 
is  found  usually  in  women,  esi>ecially  in  those  who  have  borne  several 
children ;  but  it  is  not  rare  in  men. 

The  symptoms  vary  from  almost  nothing  to  a  degree  of  pain  that 
incapacitates  the  patient  for  active  b<Klily  movement — ^a  dragging 
sensjition  in  the  abdomen  which  may  be  aggravated  by  movement, 
standing,  constipation,  or  menstruation  into  a  sharp  pain  resembling 
renal  colic,  and  ])erhaj)s  accompanied  with  nausea.  Upon  |)alpation 
with  the  patient  in  various  |H)siti()ns  a  tumor  can  usually  he  discov- 
ered corresponding  in  size  and  shape  with  the  normal  kidney,  loosited 
anywhere  in  the  alxlomen  or  ])elvis,  and  genendly  capable  of  reix>- 
sition  in  the  normal  locality  when  the  patient's  hips  are  elevated. 

The  treatment  endeavors  to  retain  the  kidney  in  its  normal  posi- 
tion, either  by  a  truss  (which  often  fails,  esi)ecially  in  fleshy  patients) 
or  by  nephrorrhaphy  (nephropexy). 


TESTICLE  AND  EPmroYMIS. 

AcuTK  inflammation  of  these  organs  is  due  to  gonorrhcea,  septic 
infection,  trauma,  or  the  general  infection  of  mumps,  typhoid  fever, 
or  other  acute  l)acterial  diseiises.  The  essentials  of  local  treatment 
are  hot  fomentations,  the  application  of  guaiacol  (15  minims,  dis- 
solved in  three  times  that  quantity  of  glycerin),  three  times  daily, 
and  the  thorougli  suspension  of  the  inflamed  organ  against  the  svm- 
physis,  by  means  of  a  jockey-strap  or  similar  bandage  enclosing  cotton 
and  oiled  silk,  next  the  skin. 
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The  fhrnnic  diseases  are  all  aet'iuiipaiiied  liy  enlargement  of  these 
parts,  and  the  differential  diagnosis  is  therefore  a  comparative  study 
of  these  enlarjjements. 

TrBERrirLijsLs  Ui^iially  l>cgins  in  the  epididymis  as  hard,  nodular 
swellings  like  shot,  later  eoalescing  into  a  cord  ;  the  tnljereulous 
tissue  may  heeonie  adherent  to  the  skin,  soften  and  uleenite,  mnkini* 
an  ol»Htinate  m\\i^.  Digital  examination  per  nTium  usually  sliows  a 
similar  eondition  of  the  seminal  vesicles  and  prostate. 

Syphilis  on  the  other  hand  usually  attxicks  first  the  testicle, 
making  a  smc>oth,  painless  enlargement  and  not  involving  the  pros- 
tate. 

(*YsTir  msKASE  is  a  slow-grnwing,  painless  timior,  die  fluid 
nature  of  which  ciin  be  estaltlished   by  the  aspirating  needle. 

Chroxic  EPrDiDY>iiTi8  and  orchitis  may  cause  great  enlargement 
of  these  organs,  which  are  usually  |>ainful  and  sensitive  to  pressure; 
abscess  and  cyst-forniation  may  iwciir. 

Cancer  of  the  testicle  (carcinoma  and  sarcoma)  is  most  frequent 
in  the  sectmd  half  of  life,  and  can  sometimes  be  distinctly  traced  to  a 
l»low.  In  the  early  and  slow  stages  there  may  be  no  positively  dis- 
tinctive feature  from  the  cystic  and  inflammatory  enlargement*  but 
the  active  stage  is  marker!  by  rtipid  growth,  constant  pain,  induration 
of  the  inguinal  and  pelvic  lympii-gliJiids,  and  finally  emaciation  and 
cachexia. 

The  treatment  of  these  sevend  conditions  has  been  previously 
aaggestetl. 
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The  function  of  the  male  in  reproduction  is  the  deposit  of  motile 
spermatozoa  on  the  cervix — insemination.  Defects  in  this  function  arc 
called  im[)otence  and  sterility,  tlie  former  implying  inability  to  copu- 
late, the  latter  (when  not  cause<l  by  impotence)  the  absence  of  moving 
spermatozoa  from  the  semen. 

Impotence  and  Sterioty* 
Impotence. — When  not  resulting  from  malftjrnialion,  iualiility  on 
the  jiart  of  the  male  to  copulate  is  caiiseil  Uy  either  imj)erfect  ere<*tion 
or  premature  ejaculatioo.  Nomaal  erection  consists  in  the  distention 
of  tlie  cavernous  and  spongy  bcKlies  with  bhxMl,  which  is  f»rouglit  about 
by  the  tlilatation  of  the  penile  arteries  and  the  constriction  of  the 
venous  exit* ;  and  this  in  turn  results  fr«im  the  contnvction  of  the 
perineal  and  [K'nile  muscles  stimulated  through  hranche-^  of  the  second 
sacral  nerve  fmm  the  genital  centre  in  thi:  lumbar  cord.  This  wntrc' 
responds  to  stimulation  from  either  the  brain  or  the  nerve-endings  dis- 
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tribiitcd  in  the  penis  from  prostate  to  glans ;  hence  erection  may  be 
induced  through  excitement  of  this  centre  by  sexual  thoughts,  or  by 
influences  from  the  periphery  such  as  friction  of  the  ghins^  congestion 
of  the  prostatic  urethra  by  a  distended  bladder  (morning  erections), 
etc. ;  the  genit^d  centre  may  also  be  directly  stimulated  by  certain 
drugs  taken  into  the  blood  such  as  cantharides  and  alcohol.  Ejaen- 
lation  of  semen  is  accomplished  by  the  same  apparatus  stimulated  to  a 
higlier  degree,  resulting  in  a  contraction  of  the  genital  muscles,  which 
begin  in  the  fibres  of  the  broad  ligament,  and  continues  through  the 
prostate  and  perineal  compressors. 

Feebleness  or  absence  of  erection  may  therefore  be  caused  bv  any 
one  of  the  following  factors:  1.  Depression  of  the  genital  centre  by 
the  brain,  from  fear,  grief,  anxiety,  disgust;  2.  Depre&sion  of  the 
genital  centre  tlirough  inn)erfect  nutrition,  as  in  diabetes  mellitus;  3. 
Diseases  of  the  spinal  cord,  such  as  ataxia  and  myelitis ;  4.  Exhaus- 
tion of  the  genital  centre  by  excessive  sexual  activity,  whether  in 
intercourse  or  masturbation  ;  5.  Disease  of  the  nerve-endings  in  the 
genital  tract,  especially  the  prostatic  urethra,  caused  by  inflaniniation 
— the  commonest  form  of  impotence.  This  chronic  inflammation  of 
the  prostate  results  usually  from  gonorrhoea  or  from  sexual  excess. 

The  subject  of  this  form  of  impotence  often  complains  of  pain  in 
the  sacrum,  suprapubic  region,  perineum,  and  testicles ;  anxiety  and 
despondency  are  marked  features.  A  diagnosis  can  be  made  bv  a 
digital  examination  of  testicles,  prostate,  and  seminal  vesicles ;  gentle 
pressure  ("  milking")  of  the  latter  orgiin  often  causes  the  appearance 
of  a  milky  fluid  at  the  meatus. 

The  TREATMENT  of  impotence  will  naturally  be  determined  bvthe 
cause ;  excluding  cases  of  diabetes,  spinal-(?ord  disease,  etc.,  the  treat- 
ment is  nientiil  and  local.  The  false  and  terrifying  ideas  which  the 
patient  has  probably  derived  from  the  perusiil  of  quack  literatun' 
should  be  corrected  and  a  cheerful  prognosis  given.  The  local  treat- 
ment is  that  for  chronic  inflammation  of  the  prostate  and  appendages 
already  described — milking  of  these  organs,  deep  injections  of  weak 
silver-nitrate  solution,  alternating  hot  and  cold  sponging  of  the 
perineum  and  external  genitals,  and  pills  of  camphor  monobromate ; 
strict  limitation  of  sexual  excitement,  mental  and  physical  diversion 
and  hygiene  are  important.  The  prognosis  varies  with  the  age  of  the 
patient  and  the  cause  of  the  impotence  ;  the  most  favonible  cases  are 
those  due  to  gonorrluca  in  the  young.  Direct  stimulation  of  the 
sexual  organs  by  drugs  should  be  avoided,  though  strj'chuine,  arsenic, 
iron,  and  phosphates  may  improve  the  general  condition. 

Sterility. — Failure  to  fertilize  the  female  may  be  due  either  to 
inability  to  deposit  the  seminal  fluid  in  the  cervix  (impotence)  or  to 
the  absence  of  moving  spermatozoa  from  that  fluid  (sterility  proper) ; 
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till'  latter  may  exi8t  when  the  jiower  of  copulation  m  unimpaired.  In 
tliL'sc  cases  no  spermatozoa  whatever  are  found  in  the  gemen  (azoo- 
fiperraUi),  or  the  spermatozoa  emitted  are  nearly  or  quite  motionless; 
thi.s  absence  of  motiim,  entailing  sterility,  may  be  due  to  a  chronic 
infliimmation  in  s+ime  part  of  the  Beminal  tubes,  egpecially  prostate  and 
vesiicles. 

The  TREATMENT  of  Sterility  depends  upon  the  caust* :  if  the  frei^hly 
passcil  semen,  received  in  a  condom,  conhiins  no  spc^rniiitozoa,  treat- 
ment is  useless  unless  a  double  epididymitis  exist,  in  whicli  ease  daily 
maa^go  of  the  indurated  tissues  with  raereurial  ointment  sliouhl  he 
made  for  several  weeks.  If  spermatozoa  be  present,  though  lacking 
motility,  the  usual  treatment  for  chronic  Lnflammation  uf  prostate  and 
vesicles  should  be  niade^ 

Involuntabt  Seminal  Dischabois, 
These  occur  in  two  ways  ;  1,  Nmiunml  emissions;  2.  Sperjoalorrhcea. 
Seminal  emissions  with  the  natural  orgasm,  occurring  during  sleep 
and  with  an  erotic  dream,  are  experienced  by  healthy,  continent  men 
at  intervals  of  ten  to  thirty  days  ;  when  not  followed  by  languor  or 
sacral  pain  they  may  be  considerc<I  compatible  with  lie^dth.  Emis- 
sions occurring  at  short  intervals  and  followed  by  lassitude  and  pelvic 
pains  commonly  arise  from  abnornal  excitement  of  the  genital  tract, 
such  as  follows  habitual  masturbation,  sexual  excitement  without 
gratification,  or  the  extension  of  a  gooorrhceal  infection  to  the  prostate 
and  vesiek'S.  Treatment  should  include  instruction  in  tlie  hygiene  of 
the  sexual  organs,  especially  the  avoidance  of  ungratified  sexual  ex- 
citement in  every  form  and  sexual  excess.  Monobromate  of  camphor, 
two  grains  night  and  morning,  will  usually  lengthen  the  intervals 
between  nocturnal  emissions  by  decreasing  the  excitability  of  the 
genital  centre  in  the  cord ;  if  congestion  of  the  prostate  and  vesicles 
exist  it  should  be  reduced  by  the  passage  of  large  cold  sounds^  the 
hot  and  o<»ld  perineal  douche,  deep  iDJections  of  silver  nitrate  solution, 
milking  of  the  parts,  etc. 

Spermatorrhoea  should  mean  the  involuntary  escape  of  seminal 
fluid  without  orgasm ;  while  it  may  occur  under  sexual  excitement,  it 
is  usually  observed  merely  at  the  close  of  deffecation  or  urination. 
Under  the  latter  circumstances  the  fluid  presse*!  out  at  the  meatus, 
tliough  resembling  semen,  often  contains  no  8{>ermatozoa,  being  in  fact 
merely  prostatic  secretion  ;  and  the  eundition  should  be  called  proda- 
torrhtea.  Yet,  whether  it  ccmtain  gjiermatozoa  or  not,  the  habitual 
appearance  of  this  fliiid  indicates  a  chronic  inflammation  of  the  genital 
organs,  which  should  be  treated  by  the  measures  already  reoomxnended 
for  that  condition. 
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GENERAL  NOTES. 

Diagnostic  Notes, 

Pain, — Puin  in  the  urethra,  especially  in  the  fossa^  is  a  ooramon 
symptom  of  iiitlamiuatory  iitfections  of  the  prostate  ;  paiu  in  the  sacml 
and  .^iipnipuhlc  regions  often  accompanies  chronic  inflammatiOQ  of 
prostiite  and  vesicles ;  these  latter  conditions  may  also  caa^  pain 
refi^rred  by  the  [patient  w  distinctly  to  the  rectum  that  he  ai^somes  the 
existence  of  disease  in  the  bowel.  Pain  in  the  hirabar  region,  extend- 
ing alon^  the  ureter  to  the  testicle,  indicates  an  irritation  of  the 
kidney-snhstanpe  or  of  the  renal  pelvis,  and  may  be  caused  by  a 
calculu?,  tubcrctdosis,  or  partial  obstruction  of  the  ureter  (from  stric- 
ture or  kinking), 

Pyuhia. — The  detection  of  the  source  of  pus  io  the  urine — an 
accompaninicnt  of  many  diseases  of  thcst*  organs — sometimes  taxes 
the  physician's  diagnostic  power;  for,  aside  from  the  anterior  urethra. 
any  part,  rvf  the  urinary  channel  and  either  of  the  seminal  vesiclefi  mav 
be  the  origin  of  the  pus  which  is  prei^nt  in  the  urine.  In  a  general 
w^ay  the  three-glass  test,  already  described,  may  indicate  the  eonrce: 
but  the  !>ipecific  site  and  cause  of  the  suppuration  may  require  a  careful 
weighing  of  all  symptoms  and  even  insjjection  of  the  bladder  and 
uretend  orifices  througli  the  cystoscope.  No  inferences  can  lie  pn:»T>- 
erly  flrawn  from  the  gross  appearances  of  the  pus  nor  of  the  accom- 
panying epithelium,  unless  this  be  the  atypical  fragment  of  a  malignant 
tumor. 

HiEMATURiA. — The  source  of  blood  mixed  with  urine  can  usuallv 
be  detected  with  reasonable  certainty ;  in  general  it  proceeds  frrmi 
either  prostiite,  bladder,  or  kidney.  Bleeding  from  the  prostate 
usually  arises  from  conditions,  such  as  canc^er  and  tuberculosis  which 
are  recognizable  by  tlic  finger  in  the  rectum  ;  bleeding  from  the  kid- 
ney is  often  symptomless,  while  hjcniorrhage  from  the  bladder  often 
proceeds  from  nioriiid  conditions  that  are  preceded  or  acconipauic<l  bv 
great  vesiral  irritability.  Yet  in  many  cases  positive  knowledge  as  to 
the  source  of  hfcmatnria  must  be  obtained  througli  the  cystoscope. 
whereby  not  only  the  vesica!  cavity  hot  also  the  orifices  of  the  ureters 
can  be  inspected. 

At.buminuria. — Albumin  may  appear  in  tlie  urine  independentlv 
of  nephritis  in  any  condition  which  causes  frequent  s|jiu^niiKHe  con* 
tractions  of  the  bladder,  such  as  acute  prostatitis,  tnberculosia,  or 
tumor  near  the  vesical  orifice.  The  escape  of  albumin  from  the  r.  ' 
vessels  seems  to  residt  from  the  increased  pressure  in  the  tul. 
resulting  from  undue  eontmction  of  the  lower  end  of  the  ureters. 
With  the  subsidence  of  the  vesical  irritation  albumin  disappears  from 
the  urine. 
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Vesical  iRRirATroN. — Frecjiient  and  mare  ur  less  painful  urina- 
tion indicat<^H  really  an  irritation  of  tliu  prostatic  orethra  rather  than 
of  the  bladder;  it  may  l)e  due  to  a  morl)id  condition  which  does  not 
involve  the  bladder,  but  is  located  at  any  point  of  the  urinary  chan- 
nel from  meatus  to  renal  |>t*lvi,Sj  or  even  in  the  seminal  vesicle ;  at 
times,  too,  it  may  result  from  the  presence  of  acrid  substances  in  the 
urine  without  hx-al  disease  of  the  urinary  passages.  It  is  a  frequent 
symptom  of  tuberculosis  of  the  renal  pelvis,  of  stricture  of  the  ureter, 
and  of  seminal  vesiculitis, 

Feveic. — The  thennometer  should  be  us€h1  as  a  routine  part  of 
urinary  diagnosis  :  an  irregular  temperature  may  be  an  important 
factor  in  distinguishing  between  various  conditions,  siicli  as  the  tuV>er- 
culous  and  the  septic  infections  of  inaccessible  parts  like  the  kidney. 


Digital  Examinatiok  per  Rectum. 

This  is  essential  in  the  case  of  everj^  patient  seeking  relief  from  dis- 
ease of  the  urinary  or  genital  organs;  it  reveals  important  morbid  con- 
ditions of  prostate  and  vesicles,  and  materially  assists  the  explomtion 
of  the  bladder  by  a  sound.  The  disagreeable  features  of  such  exami- 
nation arc  largely  obviated  by  enclosing  the  tinger  in  a  rubber  condom, 
which  is  then  anointed  with  glycerin  (rubber  dissolves  in  fatsj. 

The  Cystoscope, 

The  electric  cystoscjope  of  Nitze  or  I^eiter,  or  one  of  the  later 
modificatifms  of  this  instrument,  is  a  most  valuable,  sometimes  essen- 
tial, means  of  diagnosis.  Some  diseased  conditions  can  be  detected  only 
by  its  aid  ;  in  others  tlie  cause  of  symptoms  can  be  identified  and  located 
only  by  the  same  instrument.  It  is  therefore  required  for  the  recognition 
of  primary  vesical  tuberculosis  and  tumors ;  for  detecting  the  source 
of  vesical  hscniorrhage ;  for  dilfercntiating  between  renal  and  vesical 
hrematuria  or  pyuria;  for  ascertaining  whether  one  or  both  kidneys 
are  the  seat  of  a  suppurative  process;  and  for  deciding  whether  an 
apfiarnntly  normal  kidney  is  secreting  its  proper  share  of  urine.  In 
addition  it  is  often  useful  in  the  detection  of  encysted  and  pocketed 
stones  inaccessible  to  the  sound,  and  in  the  visual  location  of  foreign 
bodies :  through  the  modified  instruments  of  Casper  and  Nitze  the 
ureter  has  l>een  catheterized  in  the  male.  In  short,  in  many  cases  of 
obscure  urinary  disease  the  cystoseope  is  indispensable. 

There  are,  however,  certain  limitations  to  its  use  :  prominent  among 
these  is  the  extreme  sensitiveness  of  the  bladder  whifh  renders  that 
viseus  incapable  of  retaining  the  minimum  quantity  of  water  essential 
to  cystoeoopic  examination,  namely,  four  or  five  ounces ;  this  condition 
results  most  frequently  from  tuberculosis  of  the  bladder  or  prostate, 
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and  from  acute  septic  conditions — all  of  which  would  be  injared  by 
any  instrumentation  ;  profuse  bleeding  into  the  bladder  reDders  satis- 
factory cystoscopic  examination  impossible  through  the  rapid  obsctm- 
tion  of  the  visual  field.  Aside  from  these  cases  there  are  but  few  in 
which  cystoscopic  examination  cannot  be  made  in  the  adult  even  with- 
out anesthesia ;  through  this  instrument  the  physician  can  inspect  the 
surface  of  the  bladder  and  may  ind  an  unsuspected  stone,  tumor,  or 
ulcer  as  the  cause  of  previously  unexplained  symptoms  ;  he  can  observe 
not  only  the  absence  of  pus  or  blood  from  the  stream  issuing  from  each 
ureteral  orifice,  but  also  note  possible  swelling  around  that  orifice  (often 
indicating  ureteritis  and  pyelitis)  ;  and  by  counting  the  jets  of  urine 
from  each  ureter  he  can  make  a  fair  estimate  as  to  the  relative  amount 
of  fluid  secreted  by  each  kidney :  this  item  may  be  of  great  importance 
when  a  surgical  operation*  on  either  kidney  is  contemplated. 

The  Ubbthbosoopb. 
Of  the  many  instruments  devised  for  the  purpose  of  rendering  the 
urethral  surface  accessible  to  the  eye,  but  three  types  deserve  mention : 
1.  The  simple  cylindrical  tube  through  which  light  is  reflected  from 
a  head-mirror ;  2.  The  electric  urethroscope,  the  incandescent  lamp  in 
which  is  carried  cither  at  the  outer  or  the  inner  end  of  the  tube  *  3. 
The  aero-urethroscope  (devised  by  Antal  and  improved  by  Fenwick), 
by  which  the  urethra  is  inflated  with  air  during  the  inspection.  The 
last-named  metho<l  gives  the  only  satisfactory  view  of  the  urethra  but 
it  can  be  use<l  for  obvious  reasons  only  in  the  penile  portion  •  for  the 
inspection  of  the  deep  urethra  one  of  the  other  instruments  must  be 
employed.  In  a  limited  number  of  cases  the  urethroscope  is  most 
valuable :  certain  cases  of  gleet  dependent  upon  localized  diseased 
areas,  and  cui^es  of  morbid  sensations  due  to  similar  areas  and  to 
polyps,  can  be  cured  only  through  the  aid  afforded  by  this  instru- 
ment; yet  it  must  be  admitted  that  these   cases  are  not  numerous. 

Oathbtbrism  of  the  Ureters. 

The  aid  in  both  diagnosis  and  treatment  to  be  derived  from  the 
introduction  of  a  catheter  into  the  vesical  orifice  of  the  ureter  has 
long  been  apparent,  and  for  many  years  different  means  to  that  end 
have  been  devised ;  only  recently,  however,  has  catheterism  of  the 
ureter  become  entirely  practicable  in  the  female  and  possible  in  the 
male.  By  the  method  of  Kelly  and  PawHk  the  introduction  of  a 
special  catheter  into  the  ureter  of  the  female  can  now  be  accomplished, 
usually  without  anaesthesia.  By  greatly  elevating  the  hips  of  the 
patient,  the  bladder  becomes  distended  with  the  air  which  enters 
through  a  tube  40  mm.  or  more  in  circumference,  which  is  introduced 


THERAPEUTIC  NOTES. 


58> 


after  the  urethra  has  been  gradually  dilated  by  conical  plugs.     Light 

rcfler^tefl  from  a  head-mirror  reveals  the  ureteral  orifices,  into  which 
a  delicate  catheter  or  ^ouikI  can  be  |>assed  ;  and  elastic  bougies  can  be 
made  to  traverse  the  ureter  to  the  pelvic  hrim,  stjmetimeis  even  to  the 
renal  jjclvis* 

By  this  method  the  urine  from  each  kidney  can  be  separated  from 
that  of  it.s  fellow  as  well  as  from  admixtnros  fiirnii^lietl  by  the  vesical 
surface — the  diagnostic  advantages  of  which  arc  apparent ;  moreover, 
strictures  of  the  ureter  are  detected  and  even  dilated  ;  and  it  has  been 
found  possible  to  flush  the  renal  pelvis  itself. 

In  the  male  the  ureter  can  often  be  cathetcrized  by  the  aid  of 
special  cystoscopes,  notably  that  of  Casper  ;  yet  the  mechanical  dif- 
ficulties due  to  the  presence  of  the  cystoscnpe  materially  limit  the 
practical  results  of  this  measure. 

The  separate  collection  of  the  urine  directly  from  the  respective 
ureters  has  been  recently  attempted  by  Neumann  and  Harris,  the 
bladder  being  more  or  less  completely  partitioned  into  two  cavities 
by  a  lever  introduced  into  the  vagina  of  the  female,  the  rectum  of  the 
male.  The  theoretical  defects  of  these  instruments  are  two:  1,  Each 
tul>e  drains  half  the  bladder  as  well  as  one  ureter ;  and  S.  The  sepa- 
mtion  of  the  tw^o  cavities  can  Ik?  only  probable,  not  certain.  These 
defects  have  been  demons trated  in  practice^  aud  vitiate  the  value  of 
the  instruments. 

Therapeutic  Notes. 

Tincture  of  cantharides,  in  1-  to  3-minim  doses,  often  exhibits 
a  marked  influence  in  quieting  vesical  irritation  (** cystitis'')  as  w^ell 
as  in  decreasing  congestion  of  the  sexual  organs  (cliordee,  nocturnal 
emissions).     This  is  empirical  (and  uncertain)  therapeutics. 

Antipybin  may  be  advantageously  substituted  for  morphine  for 
the  relief  of  vesical  irritation. 

Cocaine  should  be  used  in  the  urethra  with  extreme  caution,  if 
at  all ;  the  reconls  show  a  surprisingly  large  number  of  cases  of  toxic 
effects  from  simple  surface  applications. 

Guaiacol. — The  anti-pyogenic  and  anaesthetic  etfects  of  this  drug 
find  a  wide  application  in  the  treatment  of  genito-urinary  diseases. 
As  a  local  application  (1  part  to  :3  of  glycerin  or  olive  oil)  it  is  valu- 
able in  the  treatment  of  epididymitis,  whether  gonorrhoeal,  septic,  or 
tuberculous.  Administered  by  tlie  mouth,  especially  when  combined 
with  salicylic  acid,  which  dissolves  readily  in  it,  guaiacol  has  a 
demonstrable  value  in  limiting  pyogenic  processes  in  any  part  of  the 
genito-urinary  organs. 

NucLEiN* — ^The  various  preparations  supposed  to  depend  for  their 
activity  in  part  at  least  upon  nucleinic  acid — Vaughan's  solution^ 
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thyroid  extract,  protonuclein — have  a  decided,  though  varying,  effect 
in  combating  septic  and  tuberculous  infections ;  they  should  be  given 
internally,  and  when  practicable  applied  locally. 

SiiA'ER  Salts. — Certain  salts  of  silver,  especially  the  citrate 
and  lactate,  have  demoastrated  their  efficacy  as  local  means  for 
combating  septic  infection,  and  have  been  used  in  watery  solution 
(1  part  to  500  or  more  of  water)  for  irrigating  pus-cavities  and  tk 
urethra. 

Thioainamin,  made  from  mustard*  oil  by  the  action  of  ammonia, 
is  a  valuable  agent  for  the  gradual  removal  of  cicatricial  tissue.  In 
^  to  ^grain  doses,  dissolved  in  alcohol  and  water,  three  times  daily 
for  weeks  together,  it  causes  a  perceptible  absorption  of  the  fibrous 
tissue  of  strictures,  prostatic  fibroids,  and  cicatrices. 

TuRPEXxrNE  OIL  is  a  good  internal  haemostatic,  especially  for 
renal  bleeding:  it  should  he  given  in  1-  to  3-drop  doses,  on  sugar  or 
in  emulsion,  every  three  hours. 

Gelatin  is  a  valuable  local  styptic ;  it  should  be  warmed  to  flu- 
idity and  applied  directly  to  the  bleeding  surface.  In  some  c^mditions 
at  least,  the  subcutaneous  injection  of  a  2  per  cent,  gelatin  solution 
has  promptly  arrest^nl  hemorrhage  from  inaccessible  localities  such 
as  the  kidney,  uterus,  and  lung.  Three  or  four  ounces  of  this  solu- 
tion may  be  injecteil  into  any  convenient  part;  and  the  injection  mav 
be  repeated  in  four  hours  if  needed.  The  gelatin  solution  should  be 
sterilized  by  boiling  prior  to  its  subcutaneous  use. 


THERAPEUTICS  OF  THE  GENITOURINARY 
DISEASES  OF  WOMEN. 

By  EDWARD  E.  AIONTtfOMERY,  M.  D, 


INFLAMMATORY  DISEASES. 

The  rceoguitioD  of  the  dominant  infliionce  of  luic'teria  in  tht^  pro- 
duction uf  the  various  forms  of  infliimniLition  hits  ijoee.-^sirily  led  to 
many  modifications  of  our  plans  for  the  treatment  of  iHseases  of  the 
genito-urioary  tract  in  women,  Ita  acceptance  cannot  but  imprens 
the  physician  with  the  importance  of  the  most  con.scientious  practicse 
of  cleanlincri.s,  not  only  in  openitivc  procedurcj?,  Imt  in  the  ordinurj^ 
manipulations?  for  examination  and  local  treatment.  When  we  review 
the  early  record  of  thia  branch  of  practice  it  becomes  a  serious  query, 
frt>m  which  the  patient  has  endured  the  greater  risk^ — her  disease,  or 
the  efforts  pursneil  for  its  relief. 

In  the  study  of  inflammation  of  this  tract,  the  interdependence  of 
the  various  hjcal  forms  should  not  be  forgotten.  Thus,  it  is  difficult 
to  concei%'e  of  a  sf^vcre  inflammation  of  the  v:xgina  without  an  involve- 
ment of  the  vulva  and  cervix.  The  rapid  extension  of  inflammation 
thrtKi^h  the  entire  tract,  lined  as  it  is  by  a  cMjntinuous  membrane, 
justifies  lis  in  the  consideration  of  the  **  inflammatory  diseases'' of 
the^ie  structureB  as  a  group.  The  frajucntly  rapid  pmgress  of  serious 
inflammation,  the  early  prwluction  of  pathoIogi<ml  changes  which 
impair  or  destroy  tlie  function  of  the  reproductive  organs^  and  the 
peril  to  the  future  comfort  or  even  life  of  the  individual,  justify  such 
an  arrangement  of  the  subject. 

The  predisposition  to  the  development  of  local  inflammation  is 
largely  due  to  im|m>|>er  hygiene.  Improperly  constructeii,  insuflicient 
and  injuilieious  ch^tliing,  poorly  regulated  diet,  want  of  care  and 
cleanliness,  neglect  of  exercise,  are  all  important  factors. 

While  we  may  not  always  l>e  able  to  establish  the  original  site  of 
an  inflammatory  pn>cess,  for  purposes  of  study  ami  deseription,  it  ig 
more  convenient  to  take  up  its  eoosideration  in  a  pn»gre8sive  course 
from  without  inward. 

Inflammations  of  the  Genital  Tbaot, 
VulvitiB. — Inflararaationsof  the  vulva  present  diverse  appearances 
according  to  the  structures  invoh^ed  and  the  cause  of  pn:Hlaction, 
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Attempts  have  been  made  to  indicate  these  differences  by  designating 
them  as  various  forms  of  vulvitis,  but  when  we  recognize  that  in  esch 
case  it  is  inflammation,  the  division  into  diffuse  and  circumscribed 
would  seem  preferable.  The  ktter  term  may  be  applied  to  what  is 
sometimes  known  as  follicular  vulvitis. 

Inflammation  of  the  vulva  may  arise  from  want  of  cleanliness, 
from  decomposing  lochia  or  menstrual  discharge,  from  diabetic  or 
decomposed  urine,  or  constant  bathing  of  the  parts  with  urine,  as  in 
a  vesical  fistula  or  from  incontinence,  from  uterine  or  vaginal  dis- 
charge, gonorrhoeal  infection,  puerperal  sepsis,  and  in  young  children, 
from  seat-worms. 

The  TREATMENT  will  depend  upon  the  cause  and  extent  of  involve- 
ment. A  slight  inflammation  of  the  vulva  may  arise  from  want  of 
cleanliness,  and  the  consequent  retention  of  decomposing  secretions. 
The  skin  between  the  folds  of  the  labia  majora  and  minora  is  richlv 
provided  with  sebaceous  glands.  The  decomposing  sebaceous  matter 
mixed  with  the  vaginal  secretion  produces  an  exceedingly  unwhole- 
some and  offensive  odor,  the  tissues  become  irritated,  scalded,  and 
abraded.  Pruritus  is  intense.  Frequently,  careful  washing  with  soap 
and  hot  water,  and  the  separation  of  the  parts  by  pledgets  of  cottoD, 
oakum,  or  lint,  leads  to  speedy  relief. 

The  treatment  of  the  gonorrhoeal  form  will  be  discussed  with  the 
subject  of  Vaginitis. 

The  first  step  in  the  treatment  of  any  form  of  vulvar  inflammation 
must  be  the  determination  and  removal  of  its  cause.  The  urine  should 
be  carefully  examined.  The  association  of  vulvitis  with  diabetes  mav 
be  suspected  when  the  inflammation  extends  over  the  labia,  porineiuu, 
and  adjacent  surfaces  of  the  thighs,  particularly  if  the  parts  present 
numerous  whitish  points  or  tufts,  the  algae,  or  yeast-fungus.  The 
pruritus  is  intolerable. 

The  diffuse  variety  is  not  infrequently  complicated  by  inflamma- 
tion of  the  orifice  of  the  urethra,  the  ducts  and  glandular  structure 
of  Bartholin^s  glands,  the  loose  cellular  tissue,  and  the  inguinal  lym- 
phatic glands. 

In  the  acute  forms  the  patient  should  be  kept  quiet,  the  parts  fre- 
quently washed  or  douched  with  an  antiseptic  fluid — corrosive  subli- 
mate (i  :  5000),  carbolic  acid  (1  :  50),  or  formalin  fl  :  2000). 

In  the  early  stages  the  application  of  cold,  the  ice-bag,  or  cold 
lotions  will  frequently  ameliorate  its  gravity.  The  ice-bag  should 
not  be  continued  sufficiently  long  to  endanger  necrosis.  In  the  later 
stages,  hot  antiseptic  solutions  will  be  more  efficacious :  lint  or  gauze 
saturated  with  the  solutions  of  sublimate  and  carbolic  acid  already  named, 
or  borax  1  :  100,  covered  with  rubber  dam  or  wax-paper,  and  kept  in 
place  by  a  T-bandage.   Where  there  is  much  secretion  the  parts  should 
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be  frequc?ntly  washed  with  hydrozone,  dried  with  absorbent  cotton  or 
gauze  dnsted  with  lidoforra  nud  tannin  (4:1),  aristol  and  d«/siceiited 
alum  (8  ;  1),  or  the  stearate  of  zinc.  The  applifmtkm  of  the  powder, 
iu  additi<Hi  to  its  inhibitory  action  upon  gerni-produetion,  keeps  the 
inflamed  ■^iirftieey  apart.  The  separation  of  the  surfaces  is  verj^  im- 
pc)rtatjt  and  may  Ix^  more  effectually  accomplished  by  the  use  of 
pledgets  of  lint,  absorlx»nt  cotton,  sterilized  gauze  or  proparetl  oakum. 
The  pledget  may  be  utilizeti  for  the  more  eontinuQUs  action  of  a  drug 
by  the  apjiliration  of  cliachyKm  oiijtment,  iehthyol  in  lanolin  (1  ;  12), 
or  ammtiniatcil  mercury  uintmcnt  (15  grains  to  the  oonee). 

Huppu ration  of  the  vulvo-vaginal  glands  should  indicate  early 
incie^ion.  The  opening,  after  irrigation,  shouhi  be  packed  with  iodo- 
form gauze.  If  the  gland  has  not  broken  down  it  is  best  removed, 
as  \i8  retention  after  obliteration  of  its  duct  will  lead  to  the  formation 
of  a  cyst.  Abscess  of  the  loose  cellular  tissue  should  be  promptly 
evacuated  and  ilniineti  The  vulvitis  prfKluced  by  diai>etic  urine  is 
prom[>tly  relieved  by  washing  with  a  sobition  of  srnlinm  hyposulphite 
(^  uunce  to  the  pint),  and  kt^epi ng  the  surfaces  apart  by  pledgets 
mcdit^ated   with  diachylon  ointment, 

Ttie  ei ten f user iht^d  or  foliieuiar  rulvitis  is  frequently  excee<lingly 
obstinate ;  the  separate  bair-foUicIes  seem  t*j  become  involve<l  without 
iutiammation  of  the  intervening  skin.  In  obstinate  cases  it  is  better 
to  shave  the  genitalia,  puncture  and  cxiuterize  with  stick  silver  nitrate 
each  aflec-ted  follicle,  and  keep  the  parts  covered  with  ammoniateof- 
mercn ry  oi ntmcn t. 

Infants  and  young  girls  not  infreciuently  develop  vulvitis  from 
want  of  cleanliness.  Occasional  epidemics  of  the  disease  are  seen  in 
i?chool.K  and  iniirmaries,  due  to  infection.  The  development  of  such  a 
condition  should  Ik?  considere<I  an  indication  for  prrmipt  treatment,  as 
extensi<in  of  inflammation  to  the  deeper  structures  is  not  infretpient 
before  pulierty  and  affects  their  development  and  the  snbsetiuent  [ler- 
forniance  of  their  functions. 

The  retentioti  of  sebaceous  secretion  beneath  the  prepuce  of  the 
clitoris  is  capable  of  .^setting  up  an  atlhcsive  inflammation  which  fixes 
the  prepuce  over  the  entire  glans.  When  it  has  been  long  continuedi 
the  glans  and  clitoris  are  po^irly  (Icvelopcnl^  the  retiiined  smegma  often 
priMluces  itching,  irritation  of  the  bbnhlcr,  m^rvous  plienomena,  ncca- 
sionally  convulsions,  and  not  infrequently  leads  to  the  practice  of  mas- 
turbation. The  prepuce  should  be  stripped  back,  all  particles  of  secretion 
removed,  and  the  parts  subsequently  be  kept  clean.  Where  the  prepuce 
is  so  long  as  to  completely  envelop  the  glans  like  a  hood,  the  reproduc- 
tion of  the  condition  may  be  obviated  by  removing  with  scissors  a  piece 
lof  skin  about  one-half  inch  above  the  glans  and  introducing  sutures* 
Or  the  entire  prepuce  may  be  cut  away  and  the  woinid  sutured* 
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PrurituB  is  a  veiy  common  symptom  of  vulvar  inflammation^  and 
IS  relieved  by  treatment  adapted  to  the  causal  oondition,  but  we  soine- 
times  find  i^evere  pruritus  unaccompanied  by  si^s  of  inflammation. 
Its  existcnw  should  always  lead  to  careful  examination  for  a  loral 
cause.  The  diet  should  be  carefully  r^ulated  and  the  general  health 
improved. 

P^llicieut  local  applications  are  a  2  to  5  per  oent.  solution  of  carbolic 
acid,  chloral  (^  drachm  to  the  ounce),  diachylon  ointment,  or  ointment 
containing  5  ]x^r  cent,  carbolic  acid,  and  10  grains  cocaine  to  the  ounce. 
In  verj-  obstinate  oa.^5es,  {tainting  with  a  stronger  solution  of  carbolio 
acid,  nitrate  of  silver  (.TO  grains  to  the  ounce),  or  tincture  of  iron 
chloride  may  l>e  required.  Where  the  itching  is  confined  to  small 
sjwts  they  may  l>e  removed.  Fehling  gave  permanent  relief  in 
an  obstinate  case  by  removing  both  labia  majora  and  the  clitoris. 
Smyly  advises  equal  parts  of  powdered  alum  and  sugar,  dusted 
over  the  i)arts. 

Vaginitis. — Inflammations  of  the  vagina  may  be  considered  as 
acute  and  chronic,  simple  and  specific,  or  gonorrhceal.  The  charac- 
ter of  the  inflammation  is  somewhat  dependent  upon  the  age  of  the 
|)atient. 

The  normal  discharge  from  the  vagina,  according  to  Doderlein, 
is  a  whitish  exudation  of  the  consistence  of  clotted  milk,  of  an 
intensely  acid  reaction,  containing  an  almost  pure  culture  of  the 
vaginal  bacillus.  Other  micro-organisms,  as  the  oi'dium  albicans 
and  the  yeast-fungus,  arc  rarely  detected.  So  long  as  the  vaginal 
discharge  remains  normal,  the  mucous  surface  is  particularly  resistant 
to  the  encroachment  of  disease. 

It  is  generally  contended  that  the  vagina  is  rarely  the  original  site, 
but  becomes  involved  by  extension  of  inflammation  from  either  the 
cervix  or  vulva.  The  normal  vaginal  discharge  is  necessarily  modified 
by  the  alkaline  discharge  from  the  cervix  during  menstruation  the 
puerjwrium,  endometritis,  and  cancer.  Sexual  intercourse  may  eonvev 
saprophytes,  tubercle  bacilli,  gonococci,  and  other  germs. 

The  raucous  surfaces  of  the  vagina  are  rendered  more  vulnerable 
to  the  encroachment  of  diseiise  by  the  causes  given,  by  sloughing 
myoma  and  septic  puerperal  affections;  by  contact  w^ith  irritating 
alkaline  urine  and  fa>ces  in  vesico- vaginal  and  recto-vaginal  fistulfe, 
by  retention  of  badly  fitting  and  foul-smelling  pessaries,  by  the  use 
of  too  hot  vaginal  douches,  too  long  retention  of  tampons,  the  intro- 
duction of  an  infected  syringe-nozzle,  or  careless  examination  with 
dirty  hands  and  instruments. 

Certain  constitutional  conditions  favor  the  production  of  leucorrhoea, 
as  tuberculosis  and  ana?mia.  Vaginitis  may  be  caused  by  the  exanthe- 
mata, diphtheria,  erysipelas,  and  dysenterj'. 
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In  the  TREATMENT,  where  possible,  the  first  t^^nsideration  must  be 

the  removal  of  the  cause. 

In  tlie  iiL'Uto  Ibrm,  the  vagina  may  he  irrigatcH]  with  either  hot  or 
ci>ld  mikl  antiseptic  douches.  Wheu  M»vere,  and  esjiccially  in  the 
pmorrhoeal  form,  it  will  be  complicated  by  inHaioniation  of  the  vuKa. 
Hot  antiseptic  fomentations  and  hot  Hitz-battis  will  \\e  ftniud  grateful. 
The  patient  sliould  rest  in  bed.  The  importance  of  early  arrest  of  the 
disease  should  Iea<!  to  active  treatment.  Alternate  donclies  of  hydrogen 
peroxide  and  hot  water  i^h(*uld  be  ust^l  every  few  lioors.  One  or  two 
ounces  of  the  former  may  l>e  thrown  into  the  vagina  to  be  wa^^hed  away 
ill  a  few  minutes  witli  a  hot-water  douche. 

When  the  acute  symptoms  sufficient ly  subside  to  permit  the  intro- 
duefion  of  a  speculum,  the  vagina  should  be  carefully  clean.scd  with 
hydrogen  pemxide  and  its  inflamed  surfaces  kept  separate  by  a  light 
packing  witli  ioiloform  or  aristol  gauze.  The  gauze  should  be  removed 
the  loltowing  day.  The  packing  may  be  precedtHl  by  the  use  of  a 
solution  of  silver  nitrate  (^  drachm  to  the  ounce),  tins  application  to 
be  made  ever>^  second  to  fourth  day.  The  gauze  should  be  renioved 
at  tlie  end  of  twenty- four  hours  and  a  douche  of  a  weak  solution  of 
lead  and  opium  or  Bolution  of  ammtmium  chloride  {2  dniehms  to  the 
pint)  used  two  or  three  times  daily  (Collyer).  G.  IVAulnoy,  in  gon- 
*jrrlKBal  vaginitisj  after  cleansing  the  vagina  soaks  two  or  three  tam- 
pons in  a  mixture  of — Pyoktinin  10  part8,  alcohol  16  part8»  jMitash 
^  part,  water  200  parts.  This  is  placed  in  the  posterior  vaginal  cul- 
de-sac  aod  the  vulva  occludtxl  by  a  dry  pad.  This  dressing  is  left  in 
place  two  days.  The  pain  is  greatly  lessened.  Glycerin  tampons  are 
8ubse<jucntly  substituted,  which  are  changed  daily*  Generally  the 
blue  stain  disapi)ears  upon  the  fourth  day  and  secretion  from  tliis 
time  is  absent. 

In  the  chronic  forms,  cleansing,  frequent  douching,  and  the  use  of 
astringents  must  be  our  dependence?.  Applications  of  silver  nitrate 
solution  (from  10  grainjs  to  1  drachm  to  the  ounce)  may  he  made  by 
swabbing  through  a  speculum,  or  in  obstinate  cases  a  weaker  solution 
may  be  use«l  with  an  atomizer.  Insufflation  of  fHiwders  s^tvcs  to 
raedii*atc*  and  keep  the  surfaces  separated,  as  :  Iodoform  3  part8,  tannic 
acid  1  part ;  or,  Aristol  4  parts,  desioc^ntal  alum  1  part.  Alum  and 
sugar  equal  [wirtb  are  useful.  Coition  should  be  discontinued  until  the 
disi:»ii.se  is  cured. 

An  inflammation  of  the  vagina  characterized  by  absence  of  rugae 
ami  the  presence  of  a  roughened  granular  surface  is  seen  following  the 
climacteric  in  those  suffering  from  a  rheumatic  diathesLsor  addicted  to 
the  use  of  alcoholic  agents. 

Constitutional  treatment  or  the  correction  of  the  habitd  of  living  id 
generally  efficient  in  affording  relief. 
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Ynlvo-vaginitis  in  young  girls  presents  difficalties  in  its  treat- 
menty  yet  it  is  very  important  that  it  should  be  carefully  combated 
Such  cases  not  infre<jucntly  reach  puberty  with  chronic  inflammatioD 
of  the  endometrium.  The  introduction  of  crayons  is  extremely  pain- 
ful. Kocaz  uses  through  a  soft-rubber  catheter  a  vaginal  irrigatioD  of 
potass,  permanganate  1  :  4000,  increased  in  strength  to  1  :  1000.  At 
first  a  slight  increase  of  discharge  is  noted  which  soon  subsides. 

In  such  cases  Richard  Pott  would  first  remove  every  vestige  of 
the  hymen  and  then  use  small  bougies  of  iodoform  5  to  8  cm.  in 
length. 

VaginiBmus  is  so  frequently  associated  with  fissures  about  the 
posterior  commissure  of  the  vulva  and  is  so  painful  as  to  fully  endde 
it  to  consideration  under  the  division  of  inflammation.  Its  presence 
should  indicate  a  careful  examination  for  fissures  of  the  vaginal  and 
anal  orifices.  Occasionally  points  of  hypersestliesia  \rill  be  found 
uj)on  the  sides  of  the  vagina,  to  which  the  touch  of  a  small  brush 
causes  agony.  Such  points  should  be  removed  with  the  knife  or  scis- 
sors. Muscular  spasm  due  to  the  presence  of  fissures  of  vagina  or 
anus  may  be  overcome  by  giving  an  ansesthetic  and  stretching,  and 
subsequently  wearing  for  an  hour  or  two  daily  a  glass  vaginal  plug. 

Vaginal  suppositories  of  opium,  belladonna,  or  iodoform  may  be 
found  useful.  The  vulva  and  vaginal  introitus  may  be  painted  with 
a  5  per  cent,  solution  of  cocaine  before  coitus. 

Lutaud  advises  irrigation  with  potass,  chlorat  et  tr.  opii,  aja.  200 
parts ;  aquce  picis,  200  parts — a  tablespoonful  to  a  quart  of  water — to 
be  followed  at  night  by  the  following  bougie : 

I^.  Cocaina?  hydrochlorat.,  gr.  iv  (0.2)  ; 

Ext.  belladonnse,  gr.  ij  (0.1)  ; 

Strontii  bromidi,  gr.  iv  (0.2)  ; 

Olei  theobromse,  3ij  (8.0). — M. 

Inflammation  op  the  Uterus. 

Probably  no  or^an  of  the  body  affords  greater  difficulty  in  deter^ 
mining  the  presence  of  inflammation  and  its  classification,  than  is 
experienced  in  tlie  study  of  diseases  of  the  uterus.  Haemorrhage  and 
leucorrhoea,  symptoms  of  inflammation,  are  not  infrequently  conse- 
quent to  various  constitutional  conditions. 

Leucorrlioea  is  frequent  in  constitutional  conditions,  as  tuberculosis, 
syphilis,  rheumatism,  gout,  anaemia,  and  chlorosis.  It  is  quite  as 
likely  to  occur  as  nasal  or  pharyngeal  catarrh.  Uterine  haemorrhage 
is  a  frequent  symptom  in  the  exanthemata,  in  malaria,  in  lesions  of 
the  heart,  liver,  and  kidneys,  in  irritation  or  inflammation   in   the 
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Deighbormg  organs,  as  the  tubes,  ovaries,  peritooeum,  bladder^  and 
rectum. 

A  classification  of  inflammation  that  will  satisfactorily  cover 
symptoms  and  patholog:ical  changes  is  dilBcult  to  make.  Probably 
the  simplci^t  is  into  acute  and  chronic,  cervical  and  cori>oreal.  In 
making  this  div^ision,  I  am  well  a%vare  that  severe  inflammation  of 
one  portion  rarely  occurs  without  in  some  degree  involving  the  other, 
but  the  inflammation  will  predoounate  in  the  one  portion  sufficiently 
to  justify  the  distioction. 

Causes  of  inHammation  may  be  divided  into  constitutional  and 
local ;  the  former  hy  influencing  the  uterine  circulation  render  the 
organ  more  a-ssailable.  The  conditions  which  have  already  been 
named  as  producing  leucorrha»a  and  haemorrhage  may  justly  Ix*  classed 
as  constitutional  causes  of  iuflamraation.  Habits  of  living,  mental 
imi>ressions  secured  through  erotic  reading  or  con%^ersation,  frequent 
sexual  excitement^  inortlinate  sexual  intercourse,  and  masturbation  are 
additional  e^iuses.  The  most  frefjuent<*ause  is  septic  infec'tion  follow- 
ing abortion  or  parturition,  either  from  the  introduction  of  sepsis  or 
the  retention  uf  deeithia,  ctofs,  or  |»ortions  of  placenta, 

iSepsiB  may  occur  in  the  n«)U- puerperal  from  want  of  care  in  manna) 
and  instniraeutjil  procedures.  Next  to  sepsis  in  \is  baneful  influence 
must  be  placed  gonorrhoea.  A  local  causi'  of  inflammation  which 
may  be  classed  among  tlie  predisposing  is  uterine  displacement. 

Treatment. — Puzzi  justly  urges  the  advantiige  of  prophykixh  in 
the  treatment  of  uterine  inflammations,  and  urges  that  when  there  is 
reason  to  fear  that  portious  of  membrane  or  placenta  have  been  left  in 
the  uterine  cavity  no  time  should  be  lost  in  their  complete  rerao%'al : 
we  should  not  await  haemorrhage,  for  tfie  mucous  membrane  may  then 
be  already  infected.  He  advises  the  dull  R^icamier  curette  and  weak 
su!)limate  injei^tions. 

The  treatment  may  be  divided  into  constitutional  and  local.  The 
former  may  be  to  some  extent  projXT  to  all  forms  of  inflammation. 
Violent  exercise,  over-fatigue,  and  the  sexual  relation  must  be  avoided. 
The  healthy  action  of  the  alimentary  canal  must  be  promoted*  Con- 
stipation should  be  overcome  so  far  as  jiossible  by  the  use  of  food 
(Graham  bread,  vegetables,  prunes,  and  figs),  mild  laxatives  (mineral 
water),  and  enemata,  to  which  glycerin  should  be  addtKl.  An  enema 
of  a  tables] loonful  of  pure  glycerin,  or  a  glycerin  suppisitory,  will 
frequently  be  sufficient.  The  daily  evacuation  of  the  bow€*ls  should 
be  a  matter  of  habit.  This  can  be  promoted  by  eating  a  doxt*n  each 
of  almonds  and  raisins  at  night  auti  taking  a  glass  of  water  before 
breakfast,  the  vim  of  a  teaspoon ful  of  bran  in  water  before  breakfast, 
or  with  some  patientg  a  tea;spoonful  of  white  mustard  in  water  before 
meals. 
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The  long-continued  use  of  drastic  purgatives  should  be  avoided, 
but  it  is  so  im{X)rtant  to  unload  the  lower  bowel  that  resort  to  them 
must  at  times  be  made.  The  following  prescription  aocomplishes  the 
purpose,  while  at  the  same  time  it  helps  to  overcome  the  dispositioD 
to  constipation  : 

^.  Aloin.,  gr.  iv  (0.2); 

Ext.  cascar.  sagrad.,  gr.  viij  (0.6) ; 

Ext.  belladonn., 

Ext.  nuc.  voni.,  aa,  gr.  iij  (0.15). 

M.  et  ft.  capsul.  No.  viij. 
S.  One  capsule  at  night  as  needed. 

The  general  condition  of  the  patient  must  be  promoted  by  suitable 
tonics.     Any  spi^cial  diathesis,  as  the  rheumatic,  should  be  combated. 

The  mineral  waters  are  of  value ;  in  ansemic  patients  the  ferru- 
ginous, sulphur,  or  arsonic^d  should  be  advised.  Springs  charged 
with  chloride  of  sodium  arc  of  special  advantage  in  scrofulous  and 
lymphatic  patients,  but  are  of  still  greater  advantage  in  all  visceral 
engorgements. 

Acute  Metritis. — Rest  in  bed  must  absolutely  be  demanded, 
a  light,  readily  digested  diet  given,  and  saline  laxatives  administered. 
An  ice-bag  or  hot  fomentations,  according  to  which  affords  the  most 
comfort,  should  be  applied  over  the  abdomen.  Hot  vaginal  douches 
(110°  to  120°  F.)  of  large  quantities  of  water  are  of  service.  Blood- 
letting may  be  cniployed  with  advantage.  The  cervix  is  expos<id  bv 
a  speculum,  cleansed,  and  a  number  of  punctures  made  \%'ith  a  spear- 
shaped  searitieator,  a  l)ist<)ury,  or  a  needle.  The  bloo<lletting  mav  be 
followed  l)y  a  pad  of  icMloforni  gauze  or  with  a  tampon  saturated  with 
glycerin. 

The  glycerin  has  an  affinity  for  the  watery  portions  of  the  blood 
and  exercises  a  liydrago^ue  effect  by  unloading  the  engorged  vessels. 
Barl)()ur  prefers  a  10  per  cent,  solution  of  ichthyol  in  glycerin.  If 
the  tenderness  is  so  marked  that  the  tampon  is  not  well  borne  he 
uses  an  ichthyol  supj)ositorv.  ^Exfoliative  metritis,  known  as  mem- 
branous dysmenorrhfca,  sliould  be  regarded  as  indicating  the  use  of 
the  curette.  If  it  is  associated  with  contraction  of  the  cervix  the 
curette  should  l)e  j)receded  l)v  dilatation  and  followed  by  painting  the 
cavity  with  a  strong  solution  of  iodine.  For  acute  gonorrhoeal  metritis 
Pozzi  uses  tlie  curette,  followed  by  intra-utcrine  cauterization  with 
strong  chloride  of  zinc  l)y  means  of  cotton  rolled  on  probes.  Gonor- 
rlucal  artfiritis  has  been  known  to  follow  such  treatment. 

Chronic  Metritis. — Chloro-anaemia  is  an  early  symptom,  so  con- 
stitutional measures  must  be  employed  to  supplement  local  treat- 
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ment.  Tlioroiigh  antisepsis  of  the  vagiim  is  important.  The  measures 
empKiycMl  to  secure  it  will  have  a  benefieiul  inHoeoee  upon  the  uterus, 
and  esperiaily  tlie  cervix,  wljich  is  generally  the  part  most  affeeted. 
Douehes,  ,sol>limate  (1 :  ^KHH»,  earholic  acid  (1  :50),  at  a  temperature 
of  115'^  F.,  may  he  tretjiiently  repeated.  The  former  slioukl  not  be 
continued  for  U.ny  hmg  a  time  for  fear  of  poisoning.  In  severe  cases, 
t!ie  treatment  to  be  etfet^tive  must  attack  the  cavity  of  the  uterus,  and 
may  be  by  antisepsis,  eauteriziition,  or  curettement,  or  a  combination 
of  all  Tlie  uterine  cavity  may  l>e  irrigated  with  a  weak  antiseptic 
sohition  tlinmgh  a  double  eathet^?r.  If  the  in-struraeot  is  not  readily 
intriKluce*!,  it  may  be  preceded  by  a  lam i nana  tent  or  the  use  of  an 
El  linger  dilator* 

Any  severe  apj>Iieation  to  the  uterine  cavity  should  be  preeede<l 
by  extensive  dilatatiim  uf  the  cervical  canal,  prefenildy  witli  dilatf>rs, 
A  set  of  Pratt's  sounds  with  a  central  handle  and  a  bougie  <m  eitlicr 
end  are  very  efficient.  The  direction  4>f  the  canal  should  be  known 
and  «.*are  exercis^^i  to  avoid  puncture.  Dilatation  should  be  followed 
by  curettcnicnt  with  a  sharp  curette  the  liandle  of  which  is  hollow  to 
permit  of  irrigation  to  wash  away  the  df^bris  as  the  curettement  is 
drmc.  This  procetlune  may  be  foltowcd  l>y  swabbing  or  injecting  with 
tincture  of  iodine,  a  solution  of  the  |>erchloride  of  iron,  a  strong  solu- 
tion of  zinc  chloride,  silver  nitrate,  creasote,  or  carbolic  acid.  At*ter 
application  of  any  of  these  remedies?  the  sujierfluous  fluid  should  l>e 
remove<l  by  irrigatiuu  and  the  cavity  lightly  packed  with  iodufnrm 
gauze.  The  gauze  as  a  tampon  decreases  htemorrhage,  favors  clnsing 
up  the  vessels  by  plastic  exudate,  iucreasi's  the  activity  of  the  circu- 
lation, by  it^  presence  as  a  foreign  bmly  promotes  uterine  eontractiou, 
and  through  its  capillary  action  serves  as  a  dmin.  It  should  he  re- 
moved at  the  end  of  three  days,  and  may  be  renewed  after  irrigation 
of  the  uterine  cavity,  or  the  patient  may  subsequently  be  treated  by 
vaginal  irrigation. 

This  treatment  should  be  followed  by  no  elevation  of  tem|jerature ; 
•should  it  occur  the  gauze  should  be  removed  and  intra-uterine  irri- 
gation at  once  given.  If  the  external  os  is  small,  a  crucial  incision 
sihould  Ik?  made  pri*>r  to  the  dilatation,  otherwise  it  will  contract  and 
again  interfere  with  frt^  drainage,  which  it  is  exceedingly  important 
shoidd  be  maintained. 

Snegirotr  advoc4ites  the  use  of  steam,  at  a  temperature  of  1 W**  C, 
in  the  treatment  of  endometritis.  It  pnKluces  cicatricial  cauterization 
in  the  mucous  membrane  and  when  prolonged  gives  rise  to  a  burn. 
In  chronic  catarrhal  endometritis,  he  says,  this  procedure  should  be 
applie<l  energetically.  The  apparatus  (^insist*  of  a  receiver  warmtHl 
with  an  alcohol  lamp,  pmvided  with  a  thermometer  Steam  passes 
from  the  receiver  through  a  rubber  tul>e  iuto  which  is  fastened  a 
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metallic  tube  through  which  the  steam  enters  the  uterine  cavity.  The 
membrane  that  surrounds  the  external  os  becomes  white  very  rapidly. 
Afterward  about  a  teaspoonful  of  brownish  fluid  similar  in  appearance 
to  meat-juice  exudes  from  the  neck  of  the  uterus,  and  the  vagina  is 
dressed  with  iodoform. 

Chase  of  Brooklyn,  as  a  local  application  uses  iodoform,  glyoeiiD, 
and  iodine  in  equal  quantities.  He  says  that  probably  one  of  the 
best  agents  is  a  few  drops  of  iodine  and  glycerin  in  equal  quantities: 
iodine  is  antiseptic,  stimulating,  alterative,  and  promotes  absorption. 
Another  valuable  remedy  is  aristol  dissolved  in  10  per  cent,  solution 
of  albolene.  He  asserts  the  danger  in  the  use  of  instruments  is  not 
so  much  from  traumatism  as  from  sepsis.  Sponge  tents  should  never 
be  used,  as  they  involve  a  great  risk  of  injury  to  the  cervical  tissues 
and  to  septic  infection.  Any  abrasion  of  the  cervical  tissue  should 
be  touched  with  pure  carbolic  acid. 

The  treatment  of  metritis  with  hemorrhage  as  a  symptom  may 
be  divided  into  palliative,  for  relief  of  the  bleeding,  and  curative. 
The  patient  should  be  kept  absolutely  at  rest,  prolonged  vaginal 
injections  of  hot  water  given ;  ergot  is  of  but  little  value  ;  it  may  be 
given  with  more  advantage  in  combination  with  hamamelis  and  cinna- 
mon as  follows  : 

^.  Ext.  ergot  fl.,  f  5j  (30.0)  ; 

Ext.  hamamelis  fl., 

Tr.  ciiHiamoni,  da,  f^ss  (15.0). M. 

S.  A  teaspoonful  may  be  taken  ever}'  two  or  three  hours. 

Fluid  extract  of  hydrastis  is  sometimes  efficient  in  20-drop  to  drachra 
doses.  Falk  recommended,  and  Czempin  lias  ^iven,  hydrastin  the 
active  principle  of  hydrastis,  in  ^-grain  doses  every  six  hours  with 
marked  benefit.  Dilatation  of  the  cervix  or  the  use  of  a  laminaria 
tent  will  stop  the  bleeding  temporarily  ;  more  effective  would  l>f 
packing  the  cervical  canal  with  iodoform  gauze.  The  latter  is  more 
effective  than  vaginal  tampons,  and  the  gauze  packing  exercises  a 
direct  influence  upon  the  diseased  nuieous  membrane.  In  persistent 
and  obstinate  bleeding,  the  uterine  arteries  may  be  ligated  by  passing 
a  ligature  through  the  lateral  vaginal  fornices  without  incision,  or  better, 
with  an  incision,  passing  the  ligature  so  as  to  secure  the  uterine  arteries. 
The  best  haemostatic,  at  the  same  time  cunitive  in  cluira(5ter  is  the 
use  of  the  curette.  It  should  be  used  as  soon  as  possible,  followed  bv 
injection  of  perchloride  of  iron  and  irrigation  of  the  cavity.  In  rare 
cases  we  have  haemorrhage  of  so  persistent  a  character  thjit  it  is 
necessary  to  resort  to  either  the  removal  of  the  ovaries  and  thus  the 
establishment  of  the  artificial  menopause,  or  do  a  vaginal  hysterec- 
tomy to  remove  the  source  from  which  the  bleeding  occurs. 
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In  chrotiir  metritis  with  sevt^ro  pain  tlio  use  of  Irwal  Iileeding,  scari- 
fication, and  jiuuettir*'  is  lt>Ilowe<J  by  tincture  uf  iodine  and  a  ^lyeerin 
tampon,  Tmnpons  niuy  remain  four  or  five  days  if  a  little  iodo- 
form has  been  added.  Hut  douches  are  of  value,  |>artieularly  where 
com|iUcute*l  by  jti*ritnetritis.  Massage  is  a  very  efficient  a^ent  in 
treatment  of  such  i'a,ses,  jwirtienlarly  when  the  uterus  ih  fixed  by 
jHirimetfitie  adhesions.  In  ea^es  iti  wliicli  the  cervix  is  very  painftd, 
ctuisiufT  distress  in  sitting  and  walking,  inuch  ivlief  can  be  atfordiMl 
by  amputatitm  of  the  cervix.  Tlie  removal  of  a  pcjrtion  of  tissue, 
the  rest  in  beti,  tlie  alterative  changes  wliich  take  place,  will  result  in 
decrease  in  the  size  of  the  uterus  aod  the  iinpleasiint  symplotns  are 
not  infn^fjnently  entirely  removt*d.  Thin  am|iulation  shindJ  be  done 
with  a  kinfe  or  scissors  and  the  parts  acc*nrately  liroiiglit  into  appo- 
sition so  that  the  least  amtiunt  of  rieatricial  tissue  will  result.  Where 
the  intlannnation  is  (iimfvlieatcd  by  extensive  laceration  of  the  cervix, 
with  eversion  of  tlie  lips,  ajid  a  jtlastic  exudate  tills  up  the  fissureis, 
the  Ijest  metlnMl  of  prt»cedure  will  be  to  either  ]un|mtiite  the  cervix  or 
remove  the  indnniteil  tissue,  freshen  the  edges  of  the  tissuiT,  and 
unite  the  surfaces  by  sutures.  In  performing  this  oix'niti(Kn  it  is 
exceedingly  important  Uj  so  aecomplisb  it  that  a  ^ookI  broad  surfaet? 
is  left  for  the  future  os,  otherwise*  contrtietion  fd'  the  cervical  canal 
takes  place,  defei'tivc  drainage^  and  tijc  development  of  diseased  con- 
ditions extending  into  tlie  tubes,  ovaries,  and  peritoneal  t^vity,  neces- 
sitating a  serious  and  sacrificial  ofM.»ration. 

InHaminatifin  i>f  the  uterus  in  some  form  is  cxjmmon  to  all  ages. 
It  is  frcfpicntly  i^nm  in  girls  of  tin'  tiirt-t^  uf  twelve  to  sixteen,  when  it 
prwhuH's  nicnorrhagia,  erosion  of  the  external  os,  erosion  and  e version 
i>f  the  lips,  resembling  a  htceration  of  the  cervix.  Atlcnoid  veg(*ta- 
tions  are  found  in  the  <*ervicai  t*anal  {Minnl6),  The  hypertrophic 
inneous  membrane  should  be  excis£*d,  the  endom«>trinni  cnretted,  and 
if  evension  is  markeil^  the  edges  of  the  lips  fwirc^tl  and  sutured. 

Senile  Bndometritia. — In  the  agi^d  a  ninet»-pnrulcnt  diselmi*ge 
often  folhtws  the  r!ijnat»teric,  which  causes  erosion  of  the  lips  of  the 
cervix  and  the  vault  i»f  the  vagina.  Iliis  condition  may  billow  ope- 
rations ti*  artificially  establisli  the  menopause.  It  is  usually  readily 
eure<]  by  the  use  of  a  solntion  of  silver  nitrate  (^  to  1  difudun  to  tlie 
otine**).  The  tise  of  the  curette  followed  liy  the  s4>lution  just  name<i 
or  one  of  chloride  of  zmc  is  advisjdile. 


Inflammation  op  the  Uterine  Appbnoaobb  and  op  the 

PERrrONBUM. 

The  existence  of  inflammation  in  a  Fallopian  tube  docss  not 
necessarily  indicate  the  prr^sence  of  cmwisting  trouble  in  the  corre- 
spond iiig  4  >  vary,  surrounding  peritoneum^  or  the  reverse,  but  they  it  re 
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so  frequently  assfx^iated  that  it  seems  more  conveDient  to  consider 
them  together.  Inflammation  extends  from  the  uterus  to  the  pelvic 
structures  in  one  of  three  ways :  first  and  most  frequently,  by  the 
continuous  surface  lining  uterus  and  tubes ;  second,  through  the 
blood-vessels ;  third,  by  the  lymphatics.  The  extent  of  involvement, 
and  the  destnictive  influence  of  the  disease  are  dependent  upon  the 
activity  of  the  infecting  ]M)ison  and  the  degree  of  resistance  of  the 
tissues  of  the  infected  individual.  Infection  and  disease  of  the  pel- 
vic stnictun^s  may  occur  without  infection  from  the  uterus  being 
responsible,  as  the  intestinal  canal,  and  more  rarely  the  urinary  tract 
may  present  the  avenue  by  which  it  finds  entrance.  Diseases  of  the 
right  tube  and  ovary  arc  not  rare  occurrences  from  infection  by  a 
diseaseil  vermiform  ap(>endix. 

Treatment  necicssarily  depends  upon  the  character  and  extent  of 
involvement.  Our  constant  aim  should  be  the  preservation  of  life  and 
restoration  to  health  with  the  least  possible  sacrifice  of  organs  and 
disturbance  of  their  functions.  To  accomplish  this  we  must  be  on 
the  alert  and  ready  to  attack  the  encroachments  of  disease  promptly 
and  boldly. 

Acut<»  inflammations  of  the  pelvis  should  be  combated  by  rest, 
saline  laxatives,  hot  vaginal  and  rectal  douches,  the  continuous  use 
of  the  ice-bag  over  the  abdomen,  early  uterine  curettement  and  gauze- 
packing,  prompt  incision  and  drainage  of  the  broad  ligament  or  retro- 
uterine cul-de-s:ic  (Henrotin),  breaking  up  exudate  or  adhesions,  pack- 
ing with  gauzo  in  order  to  aflord  pelvic  drainage.  The  uterine  gauze 
may  be  removed  in  forty-eight  to  seventy-two  hours ;  that  from  the 
pelvis  in  ton  days  (Pryor). 

The  early  aj>|)lic'ati()n  of  this  treatment  may  anticipate  and  avoid 
suppuration.  The  resulting  adhesions  and  fixation  may  subsequently 
be  ovoreoni(»  l)y  the  ju(li<'ious  exercise  of  pelvic  niassnge  and  the 
us(»  of  glycerin  tampons.  N(m-snj)purative  inflammation  with  fixa- 
tion of  the  pelvic  organs  may  be  similarly  treated,  or  by  breaking  up 
adhesions  by  means  of  a  fn^e  incision  through  the  posterior  vaginal 
fornix. 

Retro-uterine  adhesions  and  those  biinling  down  the  ovaries  and 
tubes  may  thus  be  separated.  Such  a  procedure  is  far  more  nitional 
than  that  suggested  by  Schultze  to  dnig  the  rectum  from  the  posterior 
surface  of  the  uterus  by  introducing  two  fingers  into  the  former  organ, 
or  that  of  Sims  to  drag  away  the  uterus  by  the  intrcKluction  into  its 
canal  of  a  bougie.  Neither  procedure  affords  an  opportunity  to  dis- 
cover the  extent  of,  nor  tlie  means  to  combat,  a  resulting  injury. 

Extension  of  inflammation  into  the  tube  pr(Klu(»es  a  salpingitis, 
perisalpingitis,  a  sealing  up  of  its  aixlominal  end,  a  collection  of  serum 
and  a  resulting  hydrosalpinx  ;  tlie  formation  of  pus,  a  pyosalpinx, 
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uv  extmvasatimi  of  hliHid,  (►r  even  hipniorr!ia;?o,  a  hjemato^lpinx, 
iirrortling  to  the  vinilencx*  of  the  pt»ison  unci  rem.stiin<'e  or  wiint 
of  redistil ofe  in  the  infected  iri<livi(huiL  The  ovaries  may  hQ  in- 
feeteil  by  tlireet  paasiif^e  of  si^ptie  perms  into  an  ovary  remlenHl 
vulnenU>le  by  a  Vecetit  rupture  of  its  Graaiiaii  folliele  or  tht*  pres- 
sure of  a  corpus  luteuni,  or  an  inftn-ted  tube,  lieeoming  adherent  to 
a  cvBtie  ovary  ;  subserjuently  tlirougli  pressure-abs^irption  a  citmmuni- 
cation  may  be  caiiseil  between  them  ami  tlius  eausc*  a  tubi»-ovarian 
abscess.  Tulxil  or  tulio-ovarian  cysts  may  be  comj>aratively  fret* 
fnim  adliesions  or  be  tirndy  fixed.  Pundent  coMections  an*  ^n- 
erally  ass*>eiatr.M^  with  extensive  pelvic  inHaiiimation.  Large  eoU 
lt*ctious  genendly  result  in  rupture  of  the  tnlx*  and  ihe  formation  of 
an  abscess  in  the  broad  ligameut,  or  tlic  pus  may  be  encysted  in  the 
retro-uterine  space. 

It  slioulil  \w  well  understiiod  that  not  every  case  of  jKdvic  inflam- 
mation demands  0|>enitive  proe«jHlun_'.  In  re?^t,  saline  partitives,  hot 
douches^  glyccriu  tamiwms,  counter-irritants,  and  pelvic  massiige  we 
have  measures  nipable  of  restoring  many  su(*h   patients. 

The  existenc^e  of  the  sevenT  forms  of  pelvic  trouble  does  not  abso- 
hitely  <lemant1  sacrificial  o|x^rations.  As  has  already  tK^en  suggested, 
early  n:*sort  to  vaginal  inri^ion  and  drainage  may  prevent  suppuration, 
ami  abort  a  threatened  severe  and  destructive  inflanmiation. 

Willi  the  atlveut  of  suppunition,  Nature  endeavors  to  bar  the  way 
t*:*  intk tion  of  the  general  ]K>ritonc»al  cavity  by  plastic  exudate,  which 
glues  together  the  vi.sc<*nL  To  ojierate  upon  a  large  pus-colleetion  by 
abdoiuiual  incision  means  that  the  guanls  whirh  Nature  has  s<)  labori- 
ously provith'd  shall  lie  ettaced,  that  the  general  pi»ritoneum  shall  be 
soiled  l*y  the  n*moval  through  it  of  tlie  pelvic  |»us.  ft  would  si»era 
the  wiser  coursr*  to  secure  evacuation  through  tlie  vagina.  In  S4>me 
«ises  this  will  be  found  eompanitivcly  easy,  as  the  eoHection,  wliere 
it  is  encysted  in  the  |Misterior  eul-<Ie-sac,  may  imping**  U|M>n  the 
vagina,  or  it  has  fiUtHJ  up  the  broad  liiJfTiment*  In  other  cases  it 
may  rcfpiire  considemble  ilisseetion  between  the  folds  of  the  broad 
ligament,  pushing  t*i  one  side*  unter  and  uterine  artery.  In  all  dniin- 
age  o|X'nitions  it  is  impf»rtaut  that  no  mere  tiipping  of  the  collet^tion, 
but  a  i'rve  incisi(»n  slaill  be  made.  Conservation  of  function  and 
gtructurt*  has  been  announced  a-^  the  guiding  principle  of  the  modern 
surgei»n  in  the  trcatuKur  of  |K'lvie  inHammation.  Rut  in  cases  in 
which  the  flestruetive  iuHuenees  have  rendered  the  retention  of  the 
ovaries  and  lubes  iiH^on^sistcnl  with  restorntion  to  health,  the  fjuestion 
arises,  What  shall  be  dune  witlj  the  uterus?— the  organ  in  winch  the 
infcf^tion  developnl  and  tViUu  whicJi  it  ext4'nd<Hl — nn  organ  whose 
functions  are  secondary  to  tliosc  nf  the  ovaries,  an«l  in  wdnch  ehang«\s 
are  prtMluceil  by  the  pathologieal  [iroocss  which  will  rentier  it  a  source 
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of  numerous  local  and  reflex  phenomena  folloi^nng  the  artificial  meno- 
pause induced  by  the  removal  of  the  appendages. 

Removal  of  the  Uterus. 

The  recognition  of  these  secondary  manifestations  led  Baldv  to 
advocate  the  supravaginal  removal  of  the  uterus  in  alxlominal  section 
wherever  the  destructive  process  required  the  removal  of  both  ovaries. 
The  relief  of  some  neurotic  phenomena  by  removal  of  uteri  per 
vaginam,  in  cases  in  which  the  appendages  had  been  previoa^lv 
removed  through  the  abdomen,  induced  P^n  to  advocate  what  be 
calls  uterine  castration  wherever  both  ovaries  and  tubes  are  irreparably 
diseased. 

Both  parties  appreciated  the  baneful  influence  prcxluced  bv  reten- 
tion of  a  subsequently  useless  organ  which  had  been  the  original 
source  of  infection,  but  the  course  of  procedure  was  very  opposite. 
For  the  abdominal  operation  it  is  claimed,  first,  that  the  field  of 
disease  is  more  accessible  ;  s(»cond,  that  a  more  complete  operation  can 
be  accomplished  lK»cause  sight  and  touch  can  both  be  exercised  :  thiitl, 
that  it  enables  the  operator  to  retain  the  cervix  to  help  round  out  the 
vagina ;  fourth,  that  the  peritoneal  cavity  can  be  closed,  decreasing 
the  possibility  of  haemorrhage  and  infection  ;  fifth,  that  the  danger 
of  injury  to  the  ureter,  bladder,  or  intestine  is  less,  and  when  produced 
is  more  readily  repaired.  The  advocates  of  the  vaginal  procedure, 
claim,  first,  that  it  permits  of  exploration  and  evacuation  of  pus- 
cavities  before  the  peritoneal  cavity  is  opened,  thus  decreasing  the 
danger  of  peritoneal  infection  ;  second,  that  uterus,  ovaries,  and  tube? 
can  be  easily  removed,  and  with  less  disturbance  of  intestinal  ad- 
hesions; third,  that  drainage  is  with  and  not  against  gravitv,  and  from 
the  most  dependent  part  of  the  abdominal  cavity  ;  fourth,  that  with 
careful  procedure  no  necessity  exists  for  more  danger  of  injurv  to 
bladder,  ureter,  or  intestine  than  in  the  abdominal  procedure ;  fifth, 
there  is  no  danger  of  such  unpleasant  secpiehe  as  abdominal  fistulse 
and  ventral  herniic ;  sixth,  convalescence  is  more  rapid. 

It  c^innot  be  denied  that  both  procedures  have  a  ]>lace  :  while  the 
vaginal  route  decreases  the  frequent  necessity  for  the  abdominal  pro- 
cedure, it  should  not  always  supplant  it.  The  indications  for  each 
procedure  in  inflammatory  diseases  may  be  briefly  stated  as  follows : 
The  abdominal  operation  should  be  preferred,  first,  in  unilateral  dis- 
ease of  the  appendages  where  the  mass  is  comparatively  free  and  d<ies 
not  encroach  upon  the  lateral  or  posterior  vaginal  fornix  ;  second,  in 
bilateral  disease  of  long  standing  where  uterus  and  appenda^^es  are 
firmly  fixed,  without  any  indiciition  of  large  pus-collection.  The 
vaginal  may  be  judiciously  elected,  first,  where  either  large  unilateral 
or  bilateral  collections  of  pus  evidently  impinge  upon   the   vaginal 
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walls,  whether  they  In?  situated  pj-^tenorly  or  laterally;  second, 
whert^  hilatenil  dit^ase  so  proiuiujil  in  eharacter  exists  as  to  <leniaiid 
the  n*inoval  of  l>i>th  ovaries  and  tulx*s.  In  weak,  dcbilitateil  patients 
snfferinjy^  from  large  collections  of  pus,  the  choice  of  the  va^noal  route 
does  not  necessitate  the  performance  of  a  radical  procedure.  The  con- 
dition of  the  ]iatient  may  demand  a  palliative  of  aeration.  The  heavy 
load  of  inieetion  is  e%'aeuated  by  a  simple  incision  and  with  but 
slight  danger  to  the  patient.  After  the  patient  has  had  a  chance  to 
recujK'mte  her  weakened  vital  inrees  a  radicid  ojK'nition  may  be  dune, 
through  the  vagina  or  by  abihuninal  section  as  may  seem  beet  adapted 
to  the  individual  case. 

The  removal  of  the  uterus  through  an  alulominal  incision  may  be 
eoinplete  or  partial.  The  latter  is  more  frctjUentiy  pmetisc^d.  The 
prncedure  is  |>erf<irmed  as  follows :  After  the  ordinary  prepanition  an 
ini'ision  three  or  four  inefies  long  in  the  median  line  is  ma«ie,  the 
ovaries  and  tubes  s^'pirated  and  brought  out,  using  an  aspirator  to 
remove  pus-(^olleetions,  and  carefully  guarding  the  viscera  and  wound- 
t^nrfaces  with  gauze  packing  to  prevent  soiling  from  rupture  of  an 
abs4*ess.  A  ligature  i.s  intriMlueed  througti  tlie  brt>ad  ligament  and 
tied  external  to  the  tul»e  and  ovary.  The  ligament  i**  cut  between 
the  lig^iture  and  a  pair  of  forceps  placed  next  to  the  uterus.  The 
opposite  ligament  is  treated  in  a  similar  manner.  If  pro[>erly  iotn»- 
dutxHl,  th*'."^  ligatures  have  ci>ntrolle<l  the  ovarian  arteries.  A  ]ien- 
toneal  Hap  is  now  turne*l  down  fn>m  the  anterior  uterine  surface,  and 
witli  it  tfie  bladder.  One  end  of  the  ligature  is  earrietl  through  the 
biuse  of  the  ligament,  and  when  tietl  seeores  the  uterine  artery,  rtrs^t 
up*m  one  sule  and  thm  uprm  the  other.  The  cervix  mn  now  be  cut 
thr*ingh»  removing  the  major  |wirt  of  the  uterus  without  fear  of 
htemorrhage.  Should  any  bltH-iliug  <H'cur,  the  ligiitures  may  be  agidn 
intHMlucetl  to  secure  an  atlditioual  sfH-tion  of  the  Ivroad  ligiunent.  The 
use  of  a  continuous  ligature  gathers  the  ligament  up^  and  renders  the 
entire  surface  more  easily  covere<l  with  |writoncuin  (GotTe), 

In  amputating  the  uterus,  care  has  been  exen.Msc*!  to  leave  a  shiirt 
flap  upju  the  posterior  surface.  By  a  continuous  suture  of  line  silk  or 
i-atgut  the  peritoneal  flaps  are  coverel  over  the  stump,  n:ndering  the 
oj>ei'ation  a  retro- jRvritoneal  <mc.  Having  deternuned  that  haemor- 
rhage is  ctui trolled  and  the  p<*lvis  clean,  tlic  wouuil  in  the  aMomen 
is  ch»sed. 

Hy8TERE<_tomv  complete  is  pcrf<u:med  in  a  similar  manner,  cx- 
eepting  that  instea<i  of  cutting  thmugh  the  cervix  an  incision  is  made 
into  the  vagina  posteriorly  an<l  the  ivrvix  closicly  hugge<l  with  scijssors 
until  the  entire  organ  is  n^iuovtHl  ;  any  bmuches  i»rthe  vaginal  artery 
or  unsecured  jxirtion  of  the  uterine  artery  may  l>e  ligated  &epanttely 
or  in   imi^.     Tlie   jH'ritoneum   may  be  ch»iH^d  tm  before,  previously 
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taking  the  precaution  to  pack  lightly  the  raw  surface  l>elow  it  with 
i(Ml()ft)rm  gauze. 

Vaginal  Hysterfxtomy. — In  the  removal  of  the  uterus  by  the 
vaginal  route  we  may  employ  either  the  ligature  or  the  clamp.    The 
convalescence  and  sul)s<Hjuent  progress  of  the  cuse  M'ill  be  more  satis- 
factory with  the  former.     It  is  exceoclingly  difficult,  ho\i'evor,  to  pie- 
vent  the  infc<'tion  of  ligatures,  which  will  l>c  followed  by  discharge  until 
they  c<mie  away.  Consecjuently  the  c*atgut  ligature  should  be  preferred]. 
The  clamp  o{>eration  is  the  mon»  nipi<l.     The  iustruments  required 
are  four  wide  au<l  one  narmw-l)lad(Hl  n'tractors,  three  double  tenacuk 
a  knife,  scissors,  six  clamp  forceps,  a  dozen  hoMnostatic  forcej>s,  and 
a  thermo-c4iutcry.     After  ex|M)sure  with  the  retractors  the  cer\'ix  is 
seizwl  with  a  tenaculum,  drawn  down,  and  the  vagina  separate<l  from 
the  cervix  by  the  thcrmo-cautery  knife.     The  vagina  and  bladder  are 
pushed  off  anteriorly  and  the  vagina  |)osteriorly  until  the  j>eritoneum 
is  reacheil.     Tlic  latter  can  be  more  readily  determined  anteriorlv  bv 
elevating  the  vagina  and  bladder  by  a  retractor,  while  traction  down- 
ward and  backward  is  made  upon  the  cervix.    The  |>eritoneum  behind 
the  uterus  is  opened  and  the  surface  explored,  when  adhesions  may 
be  carefully  separated  as  high  as  the  fundus,  particularly  if  the  organ 
is  retro-displaced.    When  the  organ  is  non-adherent  the  anteriof  peri- 
toneum may  be  oixiied  at  once,  and  the  uterus  will  then  l>e  retaind 
only  by  the  broad  ligjiments.     The  inferior  |)ortion  of  each  ligament 
is  securcKl   by  clamp  forceps  or  a  ligature  and   the  uterine  jwrtion 
detached.     The  e<rvix   can  then   be  amputated,  and    the   remaining 
porticm    rotated    through    the    anterior  fornix,   bringing    the  fundus 
down.     The  presence  of  adhesions  may  have   prevented   the   early 
entrance  of  the  anterior  cul-de-sac  ;  the  amputation   of  the   cervix 
and  dragging  forward  of    the   uterus  |x?rmit   this    to  be  safely  and 
expeditiously  accomplished.     Adhesions  may  be  separated  when  clo?c 
and  firm,  under  the  sight,  at  the  ex|)ense  of  the  uterine  structure. 
The  eversion  of  the  fundus  ami  separation  of  adhesions   permit  the 
exploration  and  separation  of  the  left  tube  and  ovary,  after  which 
the  upper  part  of  the  ligament,  including  the  ovarian  artery,  can  be 
secured   with   clamj)  forceps  or  ligature  and  the  ligament  severe<l, 
which  permits  the  uterus  to  be  held   by  the  one  side.      The    right 
ovary  and  tube  are  now  brought  down,  the  ligjiment  secured  as  above, 
and  the  uterus  removed.     The  separation  of    the  ovary   and    tube 
occasionally  may  not  be  so  readily  accomplished.     To  afford  addi- 
tional  room   in  such  cas(\s  the  upper  part  of  the  ligament  may  be 
secured  with  smaller  forc(^ps,  the  uterus  removed,  and  the  ovary  and 
tube  then  enueleatiMl.    As  the  appendage  is  drawn  out  a  large  forceps, 
or  ligature,   is  made  to  replace  the  smaller  instruments.       In   rare 
cases  the  tubes  and  ovaries  will  be  ?o  firmly  fixed  as  to  preclude  their 
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rcmnviil,  whuii  llioj  should  Ix'  tonj  npon  iiimI  carei'iilly  packed.  After 
completion  of  the  reinovaU  cnirel'ul  in.spection  sluHihl  Ik*  made  for 
hiemorrhatrp^  the  vagina  and  pelvis  irrigatoil  witli  hnt  siili  Mjliition, 
and  the  cavity  packed.  The  gauz£»  ^ht>ulil  Ix"  carried  over  tlie  ends 
of  the  clamp  forceps  to  prevent  their  injuring  coils  of  intestine.  The 
dressing  is  completed  \\y  eoverintr  the  external  ends  of  the  forceps 
with  gauze  and  cotton  to  avoid  entmnce  of  pathogenic  haeterifi.  This 
dressing  should  be  changed  a,"*  frequently  as  it  becomes  soiled. 

The  c]ain|js  are  reinovcil  at  the  end  of  forty-eight  htinr^»  the  gauze 
in  four  to  six  day.s.  A  few  hour?*  suhsctjuent  to  the  rcinoval  of  the 
gauze  a  vaginal  injection  fihould  be  given,  and  repeatied  twice  daily, 
or  oftcticr,  aeeording  to  the  amount  and  chameter  of  the  dtschai^. 
The  sloughing  of  the  tissue  inclinlcil  in  the  gra^^p  of  the  clamps  will 
protluce  some  odor.  The  latter  may  be  lessened  or  removed  by  douches 
of  sulphurous  acid  (1:30),  elcctrozoue,  a  strong  chlorinated  water 
(1  :  4)j  or  a  lU  per  eent^  solution  of  the  lactate  of  silver.  The  patient 
may  he  permitted  to  leave  her  betl  at  the  end  of  t^n  days  to  two 
weeks. 

Inflammation  of  the  Ovaries. 

Inflammation  of  the  ovariei?  is  called  peri-oophoritis  when  it  affects 
tlie  periphery,  and  mVphontis  wlien  the  structure  of  the  organ  is  in- 
volved. It  is  also  divided  into  acute  and  chronic.  These  Ci>ndi lions 
do  not  exist  alone^  l»ut  are  a  jmrt  of  a  more  genend  disease. 

InHamrnation  of  the  |>i  ritoneum  called  |*erinTctritis  involves,  with 
the  other  pelvic  orgiins,  the  surface  of  the  ovary,  causing  adhesions 
slight  in  chanicter,  forming  firm  buids^  or  so  extensive  as  to  bury  the 
ovary  pc^miitting  it  to  be  discovered  only  by  enucleation.  The  more 
acute  forms  of  inflammation  are  ass<x'iated  with  general  sepsis.  The 
ovary  in  pregnancy  is  particularly  vulnerable.  Its  larger  corpus 
luteum  is  easily  infected.  The  writer  has  seen  the  ovary  infected, 
resulting  in  an  abscess,  without  any  apparc'Ut  involvement  of  the 
tube.  That  the  tul>e  was  the  avenue  for  infection  was  evident  from 
the  presence  of  a  portion  of  lymph  upon  tlie  side  of  the  ovary,  and 
antither  of  similar  character  in  the  tubal  ostium.  The  disease  may 
undergo  resolution  or  may  result  in  chronic  inflammation  or  the 
formation  of  an  abscess. 

The  treatment  consists  in  rest,  depletion  by  saline  purgatives,  appli- 
cation of  an  ice-bag»  or,  where  the  latter  is  badly  borne,  hot  applica- 
tions. Continuous  high  temjierature  associated  with  pelvic  symptoms 
should  be  regarded  as  an  indiauion  for  removal  of  the  diseased  organ. 
The  chronic  forms  should  lie  combated  by  judicious  measures.  The 
relief  of  pelvic  congestion,  the  exercise  of  counter-irritatioDi  and 
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administration  of  alterative  remedies  may  obviate  the  necessity  for 
operative  interference. 

The  existence  of  such  conditions  should  not  be  regarded  as  demand- 
ing an  abdominal  section.  When  displaced,  the  ovary  should  be 
pushed  up  and  supported  by  tampons  or  a  suitable  pessary.  The 
patient  should  be  cautioned  against  lying  on  her  back.  Where  the 
organs  as  a  result  of  disease  are  enlarged,  painful  and  sensitive,  and 
the  general  health  is  breaking  down,  an  incision  should  be  made. 
This  need  not  he  done  through  the  abdomen,  but  by  way  of  the 
vagina.  The  operation,  known  as  "anterior  colpotomy,*'  has  been 
largely  practised  l)y  Martin  of  Berlin.  An  incision  is  made  through 
the  anterior  fornix  of  the  vagina,  pushing  off  the  bladder  until  the 
peritoneum  is  rciiched  and  opened.  The  ovaries  are  easily  drawn 
through  into  the  vagina,  excised,  resected,  or  punctured  as  their  con- 
dition may  demand. 

Cystic  ovary  is  a  consequent  of  chronic  inflamniation  ;  the  result^ 
ing  hanlening  of  the  tunica  albuginea  causes  it  to  rupture  before  the 
matured  follicle  with  difficulty  or  not  at  all.  A  number  of  such 
cysts  may  be  found  in  an  ovary,  producing  so  much  hyperaemia  of 
the  pelvis  as  to  lead  to  intractable  uterine  hsemorrhage.  The  latter 
symptom  may  be  so  marked  and  persistent  as  to  demand  the  remo^'al 
of  the  ovaries. 

Tubercular  inflammation,  occurring  in  either  tube  or  ovary,  should 
be  regiirded  as  an  indication  for  promj>t  excision  of  the  offending 
structures.  Conipliciitcd  l)y  extensive  pulmonary  involvement  or 
destruction,  any  opc^nitive  pnujcdure  must  be  considered  of  doubtful 
expediency,  if  not  ahsohitely  contraindicated.  A  judicious  cotiserva- 
tism  in  the  surgery  of  tlio  pelvis  will  lead  the  operator  to  preserve 
organs  whole  or  in  jxirt  wherever  opportunity  aifords.  Human 
nature  is  so  constituted  that  we  j)rize  in  the  highest  degree  that 
which  is  lost.  Many  apparently  seriously  diseased  organs  mav  be 
saved  or  restored  to  functional  usefulness.  The  separation  of  adhe- 
sions w'ill  s(»t  free  a  healthy  hut  otherwise  worthless  tube.  Gersuny 
recently  opcjned  i\m  abdominal  end  of  a  Fallopian  tube  which  con- 
tained a  large  (juantity  of  fluid  blood  and  fixed  in  it  the  adjacent 
ovary.  The  woman,  who  had  been  sterile  through  a  five  months' 
marriage,  conceived  in  two  months. 

Pelvic  Cellulitis  and  Peritonitis. 

Pelvic  Cellulitis. — The  cellular  tissue  about  the  uterus,  and  in 
the  broad  ligaments,  is  particularly  prone  to  inflammation  as  a  result 
of  sepsis.  The  infection  may  enter  through  the  wounds  of  the  peri- 
neum, vagina,  or  walls  of  the  uterus.     The  lymphatics  are  generally 
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thf  cotivevers^  fnusi^i^iirntly  there  is  lyttiphangitit*,  unJ  witlioiit  doubt 
inflanimatitin,  ami  not  infrtHjueiitly  jsUppnnitifKi  uf  the  lymphatic 
glaotls. 

Id  thv  tivatinnit  rimnl  tn*  cunsidoretl  rr^t,  the  nmiiiteiiance  of 
Tiatritiiin,  the  ii^^  of  touir.s,  ajjjilir^itioii  nf  cnM  ur  heat,  early  incision, 
and  flraina^e  where  the  in  vol  veil  strnrlores  are  aeeessible. 

Pelvic  peritonitia  is  nnn-h  ninn*  frequent^  and  ntay  result  from  an 
extension  of  septic  or  gonorrh^eal  infi^ction  throu|xh  the  uterus  and 
tulie.  rufl:iiuinatinn  in  the  latter  leads  to  oeelusion  of  its  aixlcinnnal 
end,  when  the  peritfjuitis  may  be  in  the  form  of  a  jH^risidpingitis,  or 
the  inflammation  may  extend  through  the  uterine  walls.  While  the 
sfinree  (*f  infeetimi  is  ^-enerallv  uterine,  it  may  residt  from  iufeeti^m 
througii  the  intestine,  from  bruising  of  the  reetnni  during  labor,  from 
the  verniifiirm  appendix^  fnnn  the  rupture  of  a  tubal-ge^tation  sae,  and 
the  eseiip  of  bhwHl  iut<i  tlie  |x"ritoneal  cavity.  Sueh  a  collection  may 
heeome  eueysied. 

The  inflammaticui  may  he  confined  to  tlie  pelvis  or  become  general. 
The  s^uftering  is  more  intense  tlian  in  eelhtlitis,  so  that  it  may  l)e 
necessary  to  amelit>nvte  tlie  distress  by  opium  or  mor]>hinc.  The 
main  de{>endcnce  should  be  upon  the  frecjuent  administration  of  salines 
until  purgation  is  pnj<lueed,  thus  depleting  the  eoiigested  peritivneum. 
Tiie  use  oi'  the  iee-liag  atTords  great  relief.  Early  resort  slioukl  l»e 
made  to  surgical  |»n>eedure.  The  pro|x*r  means  must  be  adapted  to 
the  luirticnlar  enutlitiou  and  ha«  been  tliseussed  under  the  various 
o|>eratioiis  already  given. 

Inflammation  of  the  Urinary  Tract. 

Urethritis.— Inflammation  of  the  urethni  is  genemlly  associatefl 
with  cystitis,  of  which  it  may  be  either  result;uit  or  cause.  It  may 
be  produecil  by  gonorrhfpnl  infection  or  from  traumatism — as  from 
the  use  of  the  catheter  A  painful  A»rm  *»f  urethritis  is  produced  by 
the  presence  of  a  Hssured  or  exeoriati^d  eimditiini  nf  thi-  internal 
in  eat  us. 

The  op(H>rtnoities  for  the  |)rodnetiou  of  uretbritis  ant!  eystitis 
through  the  use  of  llje  catheter  are  m  frer|nent,  the  subsefpient  sym|>- 
toms  so  marked,  and  the  eouditiou  so  obstioate,  that  it  seems  wise 
to  consifler  the  neeessjiry  pre(*anti<nis  to  arlopt  in  catheteri/iitiou  in 
order  to  prevent  its  production.  Witli  tht*  i^xcreise  of  the  r/reat^^t 
earty  the  frequent  and  long-continued  use  of  the  catheter  is  likely  to 
cause  an  irritable  e(»ndition  f»f  thi*  urethra.  The  tnuible  is  most  (w- 
quently  prcxlueetl  by  want  oi*  cleamliness,  for  which  the  old  metlMwI 
of  introduetiou  of  the  catheter  by  toucli  is  mainly  responsible.  The 
catheter,  the  haud.s  of  the  operator,  and  the  vulva  should  be  clean, 
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conditions  which  aro  incompatible  with  the  practice  of  iDtroducing 
the  instrument  without  (jxercisinjj^  the  sense*  of  sight.  A  glass  catheter 
is  the  prefemble  instrument,  as  we  i»an  l)etter  see  that  it  is  clean.  Ii 
may  be  boiled  l>efore  using,  or  l>e  kept  during  the  intervals  of  its  use 
in  an  antiseptic  soluticm  and  s(?alded  just  before  its  introduction.  It> 
surface  should  be  anointed  with  sterile  vaseline.  The  vulva  and  ves- 
tibule should  be  sponged  with  a  warm  antiseptic  solution,  the  laliia 
separated,  exj>osing  the  external  meatus,  and  the  catheter  carefullv 
and  gently  introtluctnl.  The  finger  is  held  over  the  orifice  of  the 
instrument  until  a  receptacle  can  l)e  placed  l)eneath  it.  After  the 
urine  ceases  to  flow  the  finger  should  again  l>e  placed  over  the  orifice 
of  the  instrument  before  its  withdrawal.  This  precaution  retains  the 
urine  in  the  catheter  and  prevents  the  soiling  of  the  external  parts 
with  urine. 

Despite  the  precaution  just  given,  urethritis  is  frequent  from 
catheterization,  Iumut  wherever  iM)ssible  the  patient  should  be  per- 
mitt^Kl  to  void  her  urine  without  assistance. 

The  presence  of  urethritis  may  be  combated  bv  injections  of 
(1  to  5  gniins  t^)  the  ounce)  solutions  of  silver  nitrate,  zinc  sulphate 
(2  to  6  grains  to  the  ounce  of  distilleil  water),  to  which  mav  be  added 
\  fluidrachm  of  ext.  hydmstis ;  zinc  chloride  1  per  cent,  solution  mav 
be  of  advantage. 

Gommaerts  advocates  a  5  j)er  cent,  solution  of  aluniinol  •  Villetti 
a  2  per  cent,  solution  of  ichthyol,  five  to  six  times  dailv,  which  i? 
gradually  increased  to  5  per  cent. 

In  long-continued  disease,  especially  when  complicated  by  a  fissured 
condition  of  the  internal  meatus,  the  ])roniptest  and  most  effectual  re- 
lief is  obtiiined  l)v  foivil)le  dilatation  of  the  urethra. 

Cystitis  is  prodiuH'd  by  gonorrhoea,  extension  of  urethritis  intk*- 
tion  from  dirty  instruments,  from  exposure  to  cold,  and  from  over- 
distention  of  the  bladder.  When  a  large  quantity  of  urine  has  been 
retained,  the  mucous  membrane  becomes  anaemic  from  the  threat  pre:- 
sure.  The  complete  evacuation  of  such  a  bladder  woubl  result  in 
a  sudden  hypenemia  of  its  mucous  membrane,  which  causes  violent 
inflammation.  Xot  unfrequently  such  cases  will  shed  the  entire  mu- 
cous membrane,  (hither  in  shreds  or  as  a  complete  cast  of  the  bladder. 
Cystitis  is  sometimes  simulated  by  functional  diseases  of  the  bladder. 
In  the  former  the  urine  will  be  cloudy,  filled  with  mucus,  phosphaiCN 
shreds  of  tissue,  e])ithelial  cells,  and  blood-  and  pus-corpuscles  ;  in  the 
latter  it  is  generally  clear. 

The  treatment  consists  in  keeping  the  urine  bland  and  non-irri- 
tating by  a  carefully  regulated  diet.  All  acid  articles  an<l  hio-lilv 
seasoned  foods  should  be  excluded.  Tn  severe  cases  an  exclusive  milt 
diet  should  be  advised.    Tiarge  <lnuights  of  saline  or  ferruginous  water 
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slujuld  be  y:ivt*n.  Such  remedirs  should  be  admin i^lorecl  as  will  rentier 
the  urine  alkaline  or  iion-irritiitirig-.  Tlie  bromides  will  ufton  give 
relief.     A  very  efficient  presiiicription  is : 

^.  Animon.  benzoat.,  5iij(12.0); 

Tr.  liyoseyaini,  feif^s  (<>.(>) ; 

Ext.  bnchu,  ftd.  5ij  (GO.O).— M. 

Sig.  A  teiispiHinful  in  water  four  ti^iic^  diiily. 

The  Ixjwels  should  lie  freely  moved  daily.  Lociilly  tbe  bladtler 
should  be  kejit  el(*aii  liy  irrigadon  tlirou|^li  a  doidde  catheter  with 
large  quantities  of  but  normal  wilt  solution,  or  tiome  of  the  various 
lofsil  remtHlies  which  were  advisctl   for  urethritis. 

In  obstinate  case*  the  nretbm  sliouM  \k'  ditati?d  and  the  interior 
<if  the  bladder  carefully  examined  with  tlie  endoscope  or  urethral 
s?]iecubini.  Iah"a\  patches  of  abnide<I  muroijs  membrane,  ulceration, 
or  papillary  growths  may  be  rccngnized  and  be  trcat<"d  liM-ally.  Silver 
nitrate  U  di-achni  to  the  ounce)  applied  on  a  small  piece  of  ctjtton  is 
efficient.  The  blailder  sliould  he  immediately  lilleil  with  a  salt  solu- 
tion U*  neutralize  tlie  silver. 

The  pjitient  may  W  placed  under  an  anaesthetic  for  the  uece8sary 
dilatatiim,  or  wliere  the  speculum  has  lieen  previously  nscil  it  may  be 
reintroduced  by  previously  swabliing  the  uretlira  with  a  10  per  cent^ 
solution  of  eowiine.  Mann  has  <lin*cted  attention  to  the  fact  that  a 
cystitis  is  often  kept  up  l»y  an  attack  of  severe  ureteritis.  In  such 
cases  the  oritices  i»f  the  nreters  will  be  noticed  to  be  prominent  and 
excoriated. 

Etlwanl  Reynohls  s^iys  that  no  diagnosis  can  be  considered  satis- 
factory unless  the  bladder  is  w*ell  dilated  ;  when  tlie  dilatation  is  sniall, 
systematic  ins^wetion  is  prevented  by  the  limitation  of  the  field  of 
vision.  Small  folds  exist  which  are  capable  of  I  tiding  smalt  lesions, 
and  the  trigouuui  is  i»bscured  by  a  small  layer  of  urine. 

He  inserts  into  the  urethra  a  pledget  of  absf)rbent  cotton  saturated 
with  a  20  per  cent,  s^ilution  of  cocaine  and  then  dilates  it  to  admit  a 
Xo,  13  or  14  cystoscojie.  This  is  reiieateil  at  one  or  two  more  visits, 
after  which  a  No,  12  cyst*>sco[>e  can  be  jwissed  without  pain.  The 
knee^hest  position  aflbnls  the  best  dilatation  of  the  bladder,  but  the 
trig! mum  is  difficult  of  acn^ess  and  the  position  is  uncomfortable  for 
the  patient.  The  j>osition  advocate<I  by  Kelly,  in  which  the  |>elvis  is 
elevatfnl,  is  more  co?nfortable,  ex|>oses  the  trig*)num  lM»tter,  but  aff<>nls 
le*«  dilatation.  The  urine  is  more  in  tbe  way»  The  Sims  jxisition  is 
more  comfortable  for  the  patient^  and  nilihtay  lx*tween  the  positions 
already  considered  in  the  amount  of  dilatation  and  inc«>nvenience  ex- 
perienced from  tbe  urine.    The  |)aLi<*nt  should  U*  place4l  first  ujjon  one 
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side  and  then  u{M>n  the  other,  in  order  that  the  entire  field  shall  be 
ex|)o.sed.  The  ant<Ti()r  vesical  wall  is  difficult  if  not  impossible  to 
fully  ex|K)Si»,  hut  it  is  rarely  the  seat  of  exclusive  disease.  The  trigo- 
nuni  is  generally  the  part  most  seriously  affected. 

Ureteritis. — This  condition  is  characterized  by  the  symptoms  of 
cystitis,  with  jmin  extending  toward  the  corresponding  kidney.  By 
vaginal  examination  (Sanger)  the  ureter  can  be  felt  as  a  thickened  coid 
and  extremely  tender.  It  is  palpated  by  placing  the  finger  behind  the 
cervix  and  drawing  it  forward,  when  the  ureter  will  be  felt  to  roll 
under  the  finger.  Kelly  has  advised  a  linen  woven  catheter  bv  which 
the  ureter  can  be  explored  and  irrigated.  In  addition  to  affording 
facility  for  trt»atnient  of  disease  of  the  ureter,  it  is  valuable  in  deter- 
mining the  condition  of  each  kidney,  its  activity  and  the  character  of 
its  secTetion.  The  procedure  affords  an  opportunity  to  carry  the  treat- 
ment to  the  |K»lvis  of  the  kidney.  For  insi>ection  and  treatment  of 
the  blad<ler  an<l  ureters  Kelly  suggests  the  following  instruments :  a 
female  catheter,  several  urethral  dilators,  a  series  of  specula  with  ob- 
tunitors,  a  common  head-mirror  and  lamp,  argand  burner,  or  electric 
light,  long  deliciite  mouse- toothed  forceps,  suction  apparatus  for  com- 
pletely emptying  the  bladder,  a  ureteral  searcher,  ureteral  catheter 
without  handle,  and  sevenil  bran-bags  or  an  inclined  plane  for  ele- 
vating the  |>elvis.  For  a  first  examination  the  patient  is  given  an 
aniesthetic.  The  bladder  is  emptied  by  a  catheter.  The  urethra 
should  be  dilated  with  graduated  bougies,  up  to  12  mm.,  which  (»an 
be  accom])lislKMl  with  a  but  slight  external  rupture.  A  speculum  of 
the  «mie  size  is  introduced  and  its  obturator  removed.  The  patientV 
hips  are  elevated  ujion  cushions  or  an  inclined  plane  to  the  height  of 
20  to  40  em.  (10  to  12  in.)  above  the  table.  Taght  is  reflected  into  the 
speculum  by  a  mirror  from  an  argand  lamp.  Where  the  latter  cannot 
be  secured,  a  candlr  can  l)e  made  to  serve  the  purpose.  The  intro- 
duction of  tlie  speculum  in  this  position  leads  to  the  bladder  being 
ballooned  by  the  entrance  of  air. 

All  parts  of  the  bladder  may  be  inspected  by  moving  the  speculum 
in  different  directions.  By  elevating  the  handle  of  the  speculum  the 
base  of  tlie  l)hidderan<l  the  inter-ureteric  ligament  is  exposed.  Turn- 
ing the  speculum  IW-  X^^  one  or  the  other  side,  the  orifice  of  the  ureter 
is  observed  as  a  dimple,  a  little  pit,  in  inflammatory  causes  as  a  round 
hole  in  a  cushioned  cniinent^e,  or  as  a  V  with  its  i>oint  directed  outwanl. 
It  may  be  seen  to  discharge  urine  in  spirts,  or  give  exit  to  pus  or 
blood.  The  surface  should  be  carefully  sponged  with  a  hot  boric  acid 
solution  before  the  introduction  of  the  c^itheter.  The  catheter  mavbe 
left  in  i)lace  for  an  hour  or  more.  The  urine  which  accumulates  in 
the  bladiler  necessarily  represents  the  other  kidney.  In  this  way  the 
kidneys  may  be  isolatinl  and  the  secretion  of  both  studied  through  the 
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introduction  of  the  one   instrument.      With  the  lunp  catheter  the 
entire  ureter  can  be  explored  and  the  pelvis  uf  the  kidney  irrigated. 


FiQ,2m, 


HaitU*»  Initniment. 

Harris  of  Chicago  ha,^  devised  a  doiiljh*  catheter  by  which  the 
bladder  is  divided  into  two  receptacles  and  the  iirine  thus  secured 
from  the  kidneys  separately. 


MALFORMATIONS.  TRAUMATISMS,   AND  OBSTETRIC 

LESIONS. 

MaIiPoemations  of  the  Genital.  Organs. 

THt:sE  may  be  congenital  or  acquired.  Many  of  thejiie  eonditionB 
are  of  interest  from  a  iliagnostie  staiuliM^int,  but  |ireserU  no  new 
pha^s  which  entitle  theni  to  our  eonsideratifin. 

Atresias  tLudfistulw  are  of  special  interest. 

Atresia  may  oei-nr  at  the  hymen,  in  tlie  vaj^ina,  and  at  either  the 
ejcternal  or  internal  us  in  the  uterus.  The  eti'et:t  of  the  legion  will 
differ  aeeording  to  its  situation.  Associate  with  a  normal  condition 
of  the  other  organs  it  may  result  in  retention  of  the  menstrual  MimmI 
and  of  mueus  in  the  vagina  (hiemato-colpos)  or  vagina  and  uterus 
(hsematcKeolpometria)  or  in  large  collection  the  tnlje  may  also  be  dis- 
tended (hjematii-eol  [WHrnetrosal  pi  nx)  ;  when  the  f»bstrtietion  i^  situated 
in  the  cervix  thi-  iul  I  ret  ion  oc^^'ors  in  the  uterus  and  possihly  also  in 
tlie  tube. 

The  danger  of  bep^is  in  operation  upon  Hueh  ci»l lections  formerly 
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led  to  the  advice  tliat  the  tumor  should  he  opeuecj  by  a  mere  panctnre 
and  the  contents  should  be  pennittcil  to  escape  drop  by  drop.  The 
possibility  of  ru])ture  of  a  distended  tube  still  leads  many  to  advocate 
the  slow  evacuation  of  the  pus-collection.  The  writer  would  advocate 
the  evacuation  of  the  colltH'tion  by  a  free  incision  and  thorough 
irrigation  of  the  cavity  with  a  mild  antiseptic.  The  cavity  should 
then  be  packetl  with  itxloform  gauze.  The  packinfr  .should  be  re- 
raove<l  at  the  end  of  forty-eight  hours.  Drainagfc  by  rubber  tube 
may  follow  the  rt^noval  of  the  gauze.*  Subsequently  difficulty  mav  be 
experienced  in  maintaining  the  opening.  Such  an  artificial  opening, 
where  it  occurs  in  the  vagina,  may  be  prevented  from  closing  bv 
directing  the  i)atient  to  wear  for  a  stated  period  each  day  a  glass  plug. 
Narrowing  of  a  limiteil  portion  of  the  vagina  may  be  remedied  bv  one 
or  two  vertical  incisions  through  the  stricture  to  its  base,  and  uniting 
the  surfaces  by  sutures  parallel  to  the  incisions,  which  will  widen  the 
narrowed  canal.  In  atresia  of  some  length,  after  incision,  flaps  of 
mucous  membrane  may  be  dissected  up  and  carried  through  the  con- 
stricted portion  to  form  a  new  vaginal  (^anal.  In  absent  va^na  we 
have  the  choice  between  an  operation  to  form  a  vagina  or  the  removal 
of  the  ovaries,  and  possibly  the  uterus,  where  the  latter  is  filled  with 
fluid.  When  we  consider  the  difficulty  of  maintaining  a  vagina  and 
the  danger  following  a  pregnancy,  the  latter  procedure  would  ^ecm  the 
more  advisable.  Collections  of  fluid  in  one  side  of  a  double  uterus 
or  vagina  offer  (liflicnlties  in  diagnosis.  The  treatment  does  not  van' 
from  that  already  (I('^(•ril>e(^. 

Fistulse  are  generally  traumatic,  resulting  from  injury  during 
labor.  The  fistulous  openings  between  the  neighboring  viscera  and 
the  vagina  are  those  between  the  genital  and  urinary  tracts,  four  in 
number,  the  uretliro-vaginal,  vesieo-vaginal,  vesico-uterine  and 
uretero-vaginal.  Those  between  the  genital  and  intestinal  tracts  are 
ano-vaginal,  recto-vaginal,  and  entero-vaginal.  The  general  treat- 
ment of  fistulie  lias  been  discussed  in  the  earlier  volumes.  Small 
fistula}  may  be  closed  by  Hap-s|)litting  operations.  Thus,  a  trai)-door 
flap  may  be  lifted  up,  the  o[)ening  closed  by  eye-silk  or  small  chromi- 
cized  catgut,  and  the  fhip  stitched  over  it.  In  large  tistuhe  a  flap- 
splitting  operation  will  often  permit  the  opening  to  be  closetl  without 
any  siicriiice  of  tissue.  In  very  large  fistulte,  where  a  good  part  of 
the  anterior  wall  is  destroyed,  ordinary  measures  are  futile  for  closing. 
The  traction  will  be  so  great  that  the  united  tissues  tear  out.  Such 
a  fistula  may  be  closed  by  transplantation  of  the  bladder-wall  (Bar- 
den  hauer).  Tlie  patient  is  placed  in  the  Trendelenburg  postun\ 
supra])nbic  cystotomy  is  done,  and  the  bladder-wall  dissected  from  the 
j)eritoneum  and  uterus  until  the  fistula  is  reached.  Adhesions  ami 
cicatrices  are  separated,  the  edges  of  the  fistula  are  freshened,  presstnJ 
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together  with  the  finger  in  the  wuiuid,  nnd  {nm\  the  suprapuhie  open- 
ing silver-wire  sutures  are  iiitRKlneed,  brinpug  th<*iu  out  upon  the 
vaginal  mh\     The  c^^itlieter  should  he  U8ed  every  three  hours, 

A  uraterO'Vaginal  fistula  may  be  eh>^^eil  liy  disserting  up  the 
orifieOj  turning  it  into  the  bladder,  and  suturing  the  vaginal  surface 
in  such  a  way  as  not  to  fN>nipress  the  ureter.  It  is  prohahle  the  more 
certain  plan  would  he  to  oj>en  the  alxhjmen,  piek  up  the  afleeted  ureter 
and  turn  it  into  the  bladder,  doing  what  is  known  as  a  uretero-vesical 
anastomosis  fB+>ldt), 

Entero- vaginal  flstulee  are  most  effectively  closed  l)y  abdominal 
incision.  The  opening  in  the  intestine  closed,  the  vagina  no  longer 
dt^-mand s  eor j siderat ion. 

Traumatisms. — Injuries  of  tlie  vut va  and  vagina  are  obstetrical  and 
non-obstetrical.  The  latter  are  less  frequent  and  arise  from  perfora- 
lion  Uv  fulliug  iifKin  ^nnm  body»  or  are  injnries  r^f  t^nitirm.  The 
treatment  ishould  be  immediate  and  directed  to  the  relief  of  the  injury. 

Obstetric  Lesions. 

Obstetrie  lesions  are  genendly  laeenitions  nf  the  i^icriucum  during 
the  pmgress  of  lalx>r.  Ijaceration  of  the  jierineum  may  be  very  slight 
or  *iuite  extensive,  involving  the  sphinetcr  ani  and  tfic  recto- vaginal 
hcptum.  Where  pos^'iible,  every  laceration  sliould  Ix*  immcdiateljf 
suturcih  If  the  labor  lias  been  ver>'  long  and  the  vulva  is  fmyecl 
and  liruiscfl  by  rept^atetl  and  iMng-eontinitCHl  attempts  to  deliver  with 
torceiH,  iinmrdiate  clusure  is  inadvisable,  as  the  hiss  of  vitality  in  the 
tissuL's  will  probably  cause  sloughing  of  the  sulureil  surfaces,  thus 
endangering  the  developnwnt  of  S4'j>sis  where  drainage  is  n[»strueted 
by  sature.'^.  In  tl»e  worst  (*ases,  however,  an  attempt  should  Ijc  made 
to  se»nire  control  of  the  ImkwcI  by  union  of  the  reehi- vagi  rial  m/pturn 
and  iif  the  sphincter  ani,  leaving  the  n'niainder  of  the  jM'rineum  to  Ix* 
re|iairetl  by  a  sec*jndar}'  of^wraliou.  Dr,  Watkins,  in  Volume  III,  of 
thi^  SvsTKM,  hits  m  liccunih'ly  dcscTibed  his  metluMl  of  anterior  col- 
|>orrli:iphy  and  tlie  ordiniiry  «HMTatioiis  upon  the  iH^rineinn  as  to  leave 
hut  \\\\\v  in  Im*  U(hh*tl. 

Oiiterbrrdge  modiHes  Einmett's  o|x'rattou  by  greatly  shortenhig  it* 
Ileuses  but  three  sutures  to  coapt  the  ihnuded  surfaces  (Fig.  2fn ), 
The  upiM^T  sutnre  is  nuHHiim-sizcil  t^afgut,  ten  or  twelve  inches  long^ 
with  a  neiHlle  at  cither  end.  One  needle  is  imix'dded  in  tlie  crest  and 
eoutitmeil  along  the  njipcr  line  of  the  dmudation,  coming  nut  at  the 
right  np|xr  angle  in  the  undenuded  tissue.  The  other  is  contiimeil  in 
the  same  manner  to  the  left,  coming  out  at  the  left  np}>er  angle*  This 
suture  is  not  tir <l,  hut  tlie  nerdlcs  on  cither  side  aiv  thrown  over  the 
synipliy^is  temporarily.  The  next  suture  is  of  silver,  and  the  ui'eille 
is  imbedded  one-f quarter  of  an  inch  alx>ve  the  denndeil  tissue,  midway 
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proeetnls  fj-oiii  k'ft  to  right  to  a  eorres[Xjndijig  point  U{>oi]  the  btter 
t^idt^,  bring  ttiruiigliyiit  thunm^hly  hiilHHkkHL  The  iipix*r  suttin?  i? 
ufiw  IrmIj  rart'  luniig  rxereiseLl  tu  up|vn»xituate  the  tuiigue  or  centnil 
portion  and  the  right  and  k*ft  ungk  s,  <  >ne  of  the  needles  of  thi^ 
suture  h  tlieii  piissiHl  downward  and  *»ulvvanl  fnmi  the  centrul  point 
nndivr  tlie  dcimdrd  ii>>uv  and  brought  out  at  one  side  of  the  labia, 
about  half  an  inch  uIjiiw  the  hiwi^r  pciint  or  an^le  of  denudulion; 
the  second  iu:edk'  is  passed  in  a  sindlar  manner  tci  the  npjmsite  !?ide- 
This  suture  shtinld  mnv  he  tieil,  exereising  care  to  ditiw  it  tiffhllv. 
This  completely  chases  tlu'  lower  angle  of  deniidution.  The  silver 
wire  is  next  to  be  twisted,  Occiidionally  <me  or  two  su|^rficial  stitxirts 
will  be  require^h 

This  ojx^ration  lift,s  the  (>ot5terior  wall  up  against  the  anterior,  h 
easily  dcuie,  ^I'^d  tk)es  not  pnxhiee  slouglnng.  But  one  suture  will 
require  removal.  The  writer,  in  euinplete  laeenition  or  iu  tho* 
lesions  in  which  the  sphineter  is  weakened,  splits  up  the  perineuni 
and  brings  the  surfaces  together  with  No.  00  ehmniicized  eatgut,  wliicb 
is  introduced  as  a  continnous  aud  buried  sutiire.  The  first  aim  is  t*i 
bring  in  contact  the  di\' ided  or  torn  ends  of  the  sphineter  ani  mu*ck 
and  second,  to  draw  into  the  median  line  the  ends  of  the  isebio- 
cavernnsa  muscle-  Tlie  reniaining  deu tided  surfaees  are  brought  to- 
gether ami  covered  with  a  row  of  catgut  sutures  in  the  skin.  Thi^i 
opemtinu  makes  no  painful  triictlt^n  upnti  the  w*»iind-surfaees  an«l 
consequently  is   not  attended   with   uuieh   pain.      Ily    the    use  uf  ik 
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ehromicized  oatgiit  the  wound  is  sure  to  be  kept  in  contact  sufficiently 
long  to  secure  firm  union,  while  the  patient  is  spared  tJie  anxiety 
regarding  the  removal  of  the  sutures. 

In  more  or  less  complete  lacerations  the  oijcration  should  be  pre- 
ce<led  by  free  purgation,  restriction  of  diet  for  two  days  to  animal 
broths,  and  rest  in  beil.  She  should  remain  in  l>ed  for  fully  two 
w<:^eks  after  its  i>erformance,  be  restricted  to  animal  broths  iur  one 
week,  and  should  not  lie  allowed  the  use  of  milk  during  convalescence. 
The  b<nvels  sbi>ukl  be  evacuated  upcin  the  third  4l;iy  and  daily  tbere- 
aftcn     The  marital  relation  should  not  be  ri\siiuit'il  iitr  six  weeks. 

Laceration  of  the  Cervix. — The  eflect  of  laceration  of  the  cervix 
will  depend  upon  its  extent  The  slighter  laccmtions  are  of  but  little 
moment  except  as  indicating  the  importance  of  treating  the  accom- 
panying endometritis.  Such  lesions  should  not  be  considertHl  as  indi- 
cating oiK'rativL'  procedure,  fiir  the  decrease  in  the  size  of  the  cervical 
opening  obstructs  drainage  and  increases  the  tlangcr  of  extension  of 
disease  to  the  deeper  pelvic  stmetures.  The  deeper  lacerations,  asso- 
ciated with  e version  and  hy^MJTtrc^phy  of  the  mucous  mcml>nme,  cidl 
for  operative  relief.  The  methoil  of  proccthire  will  be  th'pendcnt 
upon  the  coni|»li<^iting  iutlammatory  lesions.  A  cer\*ix  with  a  deep 
unilateral  or  bilateral  tear  in  which  there  is  but  little  indnmtion  of 
the  lips,  or  e version  of  the  mucous  membrane,  may  well  be  submitted 
to  trachelorrhaphy.  In  laceration  with  hypertrophy  of  one  lip,  or 
eversion  of  hypcrtrophied  mucous  membrane,  SchrcKcder's  one-Hap 
amputation  of  the  cervix  is  the  preferable  pnvcedure.  The  procedure 
should  be  chosen  which  will  be^t  remove  the  diaeased  structure  and 
subsec|Uently  affoni  a  gCMxl  cervic4il  c^nal  for  vent  to  \is  dischargers. 
Duhrssen  advocates  a  fiap-splitting  oix*ration  ujK>n  the  cervix  by 
which  the  necessary  denudation  is  accomplishetl  without  the  sacrifice 
of  tissue.  Where  tlie  laceration  extends  throngh  the  cervix  into  the 
cellular  tissue,  a  ciratrix  results  which  draws  tlie  cervix  towani  the 
affected  side.  Martin  overcomes  this  displacement  by  a  circular  in- 
cision ujxin  the  side  of  the  uterus.  Sutures  are  intmduced  parallel 
to  tlie  incision,  which  correspondingly  increases  the  length  of  the  lateral 
vaginal  fornix.  Hemorrhage  following  either  trachelorrhaphy  or 
amputation  of  the  cervix  may  be  arrested  by  passing  a  suture  deeply 
upon  the  side  from  which  bleeding  occurs^  so  as  to  obstruct  tlie  uterine 
artery. 


DISPLACEMENTS. 

Thk  uterus  may  be  displacetl  in  any  direction.     The  most  import- 
ant displacements  are  pn>lapsus,  the  retro-displacement.*,  and  ante- 
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flexion.  Anicrersion  is  a  symptom  dependent  upon  any  cause  which 
increases  the  weijtrht  of  the  organ.  Its  treatment,  theti,  is  that  which 
is  applicable  to  its  cause. 

Anteflexion  may  be  congenital  or  acquired.  The  fbrmer  exij^its  m 
those  cji-^es  in  whir-h  there  has  been  defective  develtiipinent,  and  tlje 
organ  reraiu>  it.^  puerile  ftirm  with  a  cervix  disproportionate  to  llie 
Ixnly.  The  arquireil  anteflexii»n  resulls  from  cold  or  exposure  during 
men.struat ion,  followed  by  inflaiiunsition  ;  from  inflainirmt<:>n' ehan'^e^ 
gubst*fnieut  to  parturition  or  abortion  ;  or,  fnira  the  presence  of  groH^j^ 
within  the  uterine  iivalls.  The  displacement  interferes  with  the  pro(>er 
performance  of  the  functions  of  the  organ,  hence  dyenienorrhcea  iwd 
sterility  result. 

Treatment  consists  in  relief  of  pelvic  congestion,  the  use  of  hA 
vaginal  douches  and  glycerin  tampons,  regulation  of  the  bowels,  and 
the  exercise  of  j»ropcr  liygiene.  In  the  les^  severe  forms  the  uteroii 
may  be  dihited,  eiiretted,  and  packed  with  gauze.  The  resulting  exu- 
dation of  the  walls  kuids  to  an  improved  jMisition  and  better  dniinji^ 
If  the  Hex  ion  is  situated  in  the  middle  or  lower  cervix,  splittin^i  the 
posterior  lip  will  straighten  the  canal,  afford  relief  during  raenstru- 
ation,  ami  increase  the  pr(*babi!ity  of  ft^tnmdation.  The  incision,  how- 
ever, inclines  to  close  and  contract  Dudley  advises  to  split  the  pos- 
terior lip  beyond  the  ntero-vaginal  attachment  (Fig.  292).      The  sar- 
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fiuses  are  held  apart  by  tenacula  and  the  incision  deepened,  especiallv 
upon  the  cervical  side,  with  the  knife.  The  surfaces  are  then  foldcHi 
in  and  (Fig.  293)  secured  with  silk-worm  sutures,  uniting  the  uter- 
ine aod  vaginal  mucous  membranes.     The  anterior  lip  of  the  oervii 


(E.  C,  Dudley.  In  Amrr.  Jmtm.  fif  ObMetric^  ) 


The  rerogiiition  that  the  Hex  ion  correspomled  to  the  shorter  wall 
led  Nourse  to  devise  an  upenitioii  to  shorten  the  long  walL     He 
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splits  the  uterus  into  halves  and  slightly  abo%T  the  flexion  makes 
traction  upon  tlie  long  wall,  and  sutures  the  incision  on  either  side. 
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(Vamet,  In  ilfifi.  IMv.  Med.  StigmceB,) 

The  lon^r  lip  may  Jje  amjiutatf'*!  nr  jx^rmitted  to  eontraet  and  heal 
l»y  irnujulation.  The  openition  sliould  l>e  iininediately  preceded  by  a 
eurettenient  and  disinft-etion  of  the  uterine  eaiial,  otherwise  there 
may  he  dani^er  of  i_>elvie  infi^c^tion.  T)ie  operation  it*  quite  elTective 
in  either  anterior  or  posterior  flexion. 

Ketro-displacemeiits  of  the  uterus  are  the  most  frequent  form  of 
malixi^ition.  Tliey  are  divided  into  versions  and  flexion.  The  treat- 
ment of  the  two  conditions  varies  but  little-     It  is  divided  into — 

1 .  Mt'piuvtiiWiii, 

2.  Mainknanct  in  nonmtl  pomtion.  The  retention  of  the  uterus  in 
a  rephiccd  jM>sition  is  acc4jnjj>lished — 

(a)  By  mechunieal  means, 
(i)  By  niaivsage, 
(e)  By  ojiemtive  procedure. 
The  fir«t  division,  the  replacement  of  the  uterus,  may  be  aceom- 
plisheci — 

(1)  By  eombined  manipulation, 

(2)  By  instruments. 

(3)  By  position. 

As  tJiese  methods  of  prtiee<lure  have  been  deseribefl  in  an  eariier 
edition,  it  is  unnecessary  to  discuss  them  further  than  to  discoun- 
tenance the  use  of  the  intra-uterine  sriund  or  rejjMtsitor.  These  instru- 
ments tvinnot  accomplish  the  purjK>se,  however  caret ully  handled, 
without  mort?  or  less  tniumatism  of  an  organ  whose  position  nece^ 
sarily  renders  it  irritable  and  susceptible  to  the  onset  of  an  inflamma* 
tory  attack, 

Pbbsaky.— We  cannot  r^ard  the  introduction  of  a  pessary  as  a 
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justifiable  procedure  unless  the  uteras  has  been  carefully  replsoed 
The  use  of  a  pessary  without  complete  replacement  is  prone  to  con- 
vert a  version  into  a  flexion  and  to  aggravate  the  trouble.  Pessaries 
should  not  be  worn  when  there  is  any  fixation  of  the  uterus.  Adhe- 
sions incline  to  draw  back  the  fundus  and  produce  discomfort  and 
suflTering. 

Massage  is  an  agent  the  value  of  which  has  not  been  appreciated 
in  pelvic  diseases.  Keccnt  adhesions  may  be  readily  overcome  and 
the  pelvic  distrc»ss  relieved  by  its  use.  Careful  selection  should  be 
made  of  crises.  The  presence  of  collections  of  liquid,  whether  pn«, 
blood,  or  scrum,  contraindicate  its  practice.  The  method  of  Sehultze. 
as  well  as  the  openitive  procedures  for  fixation  without  opening  the 
peritoneal  cjivity,  is  to  be  condemned.  They  are  blind  procedure?, 
capable  of  mui^h  and  serious  injury  without  affording  an  opportunitv 
to  recognize  and  remcHly  it. 

The  Alexander-Adams  operation  has  a  limited  application. 
It  is  contra-indicated  when  there  are  any  perimetritic  adhesions,  and 
we  have  no  means  of  absolutely  determining  their  absence.  Manv 
modifications  of  the  operation  have  been  introduccnl.  Newman  make? 
his  opening  over  the  internal  inguinal  opening ;  he  claims  for  thi.* 
modification  that  the  ligjiment  is  drawn  straight  out,  with  greater  ea^s 
and  that  it  requires  but  little  dissection.  Edebohls  lays  open  the  canal 
throughout  its  entire  length.  The  ligament  is  fastened  by  silk,  silk- 
worm-giit,  catgut,  or  silver  wire.  The  superfluous  portion  is  either 
(!ut  off',  folded  up  beneath  the  subcutaneous  fascia,  fastened  by  a  knot 
to  the  opiK)site  ligament,  and  buried  in  tiie  incision  connecting  the 
two  wounds,  or  the  ends  are  pushed  through  the  fascia  and  united  bv 
sutures. 

Ventrat.  fixation,  or  suspensio  uteri,  has  the  advantage  over 
the  preceding  operation  that  it  is  applicable  to  any  displacement;  it 
requires  but  a  single  sliort  incision  and  aflPords  an  opportunitv  to 
inspect  and  treat  any  disease  of  the  pelvic  organs.  The  most  valid 
objection  to  it  is  that  it  has  been  provocative  of  trouble  in  subsequent 
gestation  and  parturition.  This  difficulty  is  probably  overcome  by 
exercising  ciire  not  to  make  too  broad  a  band  of  adhesion  or  include 
more  than  the  peritoneum  in  the  sutures  fastening  the  uterus  forward. 
This  course,  it  is  claimed,  makes  a  long,  slim  band  of  aiUiesion.  Two 
sutures  of  fine  eye-silk  are  passed  through  the  peritoneum  and  fundus, 
and  are  buried. 

Shortening  of  the  round  ligaments  is  practised  from  within 
the  abdominal  cavity.  The  middle  portion  of  each  broad  ligament 
is  sutured  witli  a  loop  (Wylic),  the  centre  of  the  middle  portion  is 
sutured  against  the  side  of  the  uterus  (Dudley),  or  a  suture  is  passed 
through  the  middle  jK)rtion  of  one  round  ligament,  though   the  ante- 
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rior  surface  of  the  fundus  uteri  and  the  opposite  ligament,  \vl)r>n  it  is 
tietl,  swinging  the  uterus  forward  (Maun). 

A"firioti?i  prDeedurc^*  liave  bwu  devised  to  fix  the  iitcruH  to  the 
abdoniinnl  luinetes  witliout  opening  the  |)eritoneom.  lijinm  of  Kan- 
sas City  dilated  the  uterus  and  i>a.s.sed  to  its  fundus*  an  in^^itrument  by 
wliieh  the  org;\n  was  earrial  ajL!:aiust  the  alMlonien,  and  two  utiHlles 
arnu»d  with  a  silkwonn-gui  suture  were  tlirust  through  it  and  the 
aMomen,  between  the  points  the  skin  was  incised  and  tlie  suture 
buried.  King  pushe?;  tfie  fundus  against  the  piirietes,  makes  an 
ineifrion  to  the  jMjritoueurn  and  introduces  one  or  two  sutures.  Both 
procedures  are  blind  and  consequently  to  be  condemned.  Still  more 
objet^tiouable  is  the  ojK'ration  deviscMl  by  Seluicking,  which  ctmsists 
in  passing  by  a  spring  needle  a  suture  through  the  fundus  into  the 
vagina  and  tying  it  The  ojjcration  brings  the  uterus  intc»  extreme 
anteflexion.  Bedsides  maintaining  the  uterus  in  an  abnormal  jwsition, 
it  endangers  the  ureter  and  blathler. 

Several  operations  have  l>een  devised  by  way  of  the  vagina, 
^rnrkenrodt  made  a  v*"rtical  incision  through  ttie  antori(»r  vaginal 
wall,  pushed  up  tlie  bladder,  opened  the  peritoneum,  drew  forward 
the  uterus  and  sutunnl  it  to  the  vaginal  walls.  Where  tlie  uterus  is 
held  buck  by  adhesions,  it  is  not  always  easy  to  sc*jmratc  them  tb rough 
an  anterior  vaginal  incision  ;  the  uterus  has  fi*eipiently  lR*en  so  injured 
in  trying  to  bring  it  forwanl  that  hysterectomy  waa  resorted  to  in 
order  t«>  complete  the  op<.^mtion.  The  most  serious  ol ejection  to  the 
pnicedure,  however,  is  that  it  has  been  found  t4>  seriously  interfere 
with  the  progress  of  subsequent  gestation  and  parturition.  Nearly 
^is  objectionable  is  the  procedure  known  as  vesic(»-fixation,  in  which 
tlie  attempt  is  made  to  obliterate  the  vesico-uterine  fold.  Wertheira 
advcKjates  drawing  dow*n,  through  the  anterior  colpotomy,  each  liga- 
ment and  fastening  it  in  the  vaginal  wound.  The  writer  has  been 
much  phased  with  the  ease  w*ith  which  he  could  fasten  the  round 
ligaments  to  the  anterior  fundal  surface  through  an  anterior  colpot- 
omy, and  is  disposed  to  advise  it  in  preference  to  the  plan  proposed 
by  Wertheim. 

Gott>!chalk  operates  through  a  posterior  vaginal  incision.  It 
enables  him  to  break  up  adhesions  and  renders  the  uteru*;  movable. 
He  then  intrtxluces  a  suture  through  the  middle  portion  of  the  utero 
eacral  ligament  and  the  side  of  the  cervix,  and  a  second  ligature  ufxm 
the  cip|H>site  side.  These  ligatures  tied,  the  cervix  is  drawn  backward 
and  upward. 

In  retroflexion  with  extensive  adhesions,  a  posterior  vaginal  incis- 
ion permits  the  adhesions  to  be  broken  up^  the  uterus  brought  forward, 
ami  the  |>elvis  packed  with  a  large  quantity  of  gauze,  wliieh  is  per- 
mitted to  remain  nearly  a  week  (Pry or). 
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Prolapsus  Uteri. — We  do  not  consider  it  necesaaiy  to  discuss  the 
various  tentative  and  radical  procedures  which  have  been  g^iven  in  pre- 
vious editions,  but  will  call  attention  to  Dudley's  lateral  colporrhaphv. 
It  consists  in  denuding  a  surface,  beginning  at  the  side  of  the  uterus 
and  extending  along  the  lateral  surface  of  the  vagina  to  the  vulvi. 
The  sutures  are  so  introduced  as  to  raise  up  the  long  posterior  vaginal 
wall.  While  this  operation  retracts  the  vagina  and  holds  it  for  sup- 
port to  that  wall  which  is  least  likely  to  give  way,  it  is  yet  at  fault  in 
that  it  leaves  a  heavy  uterus  free  to  be  subsequently  driven  through 
the  narrowed  canal  and  the  displacement  to  become  re-developed. 

Baldy  advocates  opening  the  abdomen,  doing  supravaginal  hyster- 
ectomy, and  securing  the  stump  from  displacement  by  a  ligature  on 
either  side  from  the  broad-ligament  stump. 

Noble  suspends  the  cervix  from  the  abdominal  parietes. 


NEOPLASMS;  TUMORS  AND  CYSTS. 

Neoplasms. — New  growths  are  benign  and  malignant.  Those  of 
the  vulva  have  been  fully  described.  The  vagina  rarely  is  the  site  of 
origin  for  anything  more  than  small  cysts. 

The  uterus  is  the  source  in  which  a  variety  of  growths  known  as 
fibroids  frequently  originate.  They  may  be  multiple  or  single,  and 
vary  greatly  in  the  character  of  their  symptoms  acxjording  to  tin- 
situation.  The  siihniucous  and  interstitial  are  prone  to  the  pro<luction 
of  luemorrliagc,  tlio  subperitoneal  maybe  unsuspected  until  aecidentally 
discovered.  Small  subserous  growths  may  exist  for  years  without 
the  prodncrtioii  of  symptoms.  It  is  better  that  the  patient  should  not 
be  informed  of  their  existence,  as  the  knowledge  unnecessarily  adds  to 
her  worriment. 

The  treatment  is  medical,  electrical,  and  surgical.  The  medical 
treatment  has  been  given  ;  it  is  capable  of  delaying  the  progress  of 
growths,  decreasing  luemorrhage,  and,  where  the  growth  is  favorablv 
situated,  expedites  its  extrusion  from  the  uterine  wall,  either  as  a  sulv- 
mucous  or  subperitoneal  tumor. 

Electhk  ITY. — It  was  once  claimed  that  this  agent  was  efficient 
in  curing  not  only  symptomatically  but  radically.  Practice,  however. 
has  demonstrated  that  while  it  is  capable  of  affording  relief  from  |>ain 
and  haemorrhage,  it  has  but  little  if  any  influence  in  reducing  the  size 
of  the  tumor. 

While  it  has  a  beneficial  influence  in  arresting  haemorrhage,  and 
consequently  is  a  valuable  adjuvant  where  the  condition  of  the  patient 
is  such  as  to  preclude  any  operative  interference,  it  is  not  so  expedi- 
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tious  or  effective  as  many  comparatively  simple  surgical  mea^iire:*. 
No  better  demonstration  of  tiie  inefiiciency  of  electricity  in  reduction 
of  the  size  of  fibroi<l  growths  should  be  retpiired  than  the  rcsidt  in 
the  BtTlin  clinics.  Of  143  ciises  in  which  Apost*)rrs  treatment  was 
carried  out,  there  was  but  one  in  which  there  was  a  radical  cure,  and 
that  was  in  a  tnmor  the  size  fif  a  list.  In  another,  a  tumor  of  the 
subnuicuus  variety  was  expelled  from  the  uterus  following  intra- 
uterine gidvanism.  In  107  eases  tre^ited  by  Nagel  and  Mackenrodt 
mv  appreciable  diminution  in  size  was  seen.  All  agree  that  for  the 
relief  of  haemorrhage  and  pain  it  was  beneficial  in  60  to  70  per  cent., 
but  relapses  vfaro^  frequent  among  those  relieved,  while  30  to  40  [kt 
cent,  were  unrelieved  or  were  made  worse.  The  svmptom  of  haemor- 
rhage may  be  much  more  rapi*lly  and  iK?rmaiiently  checked  by  the 
use  of  the  curette  and  injections  of  iodine. 

SuBGiCAL   Resources. 

In  the  surgical  procedure*?  we  find  the  most  effective  and  rapid 
metliod  td'  dealing  with  fibroid  gro\^ihs  of  the  uterus.  The  niethotl 
will  dcjK^nd,  td'  course*,  upon  the  size  of  the  growth,  its  situation  and 
tlie  amount  of  the  utems  in%'olved.  The  methods  of  procedui^e  may 
be  class! fie<b  arenrdiug  to  the  diret-iion  in  which  t!ie  mass  will  l>e 
apprfjac!ie*l,  into  the  vaginal  or  abduniinaL  Under  the  iKiginal  we 
have  dilatation  of  the  neck,  incision  of  the  neck,  curettage,  myo- 
mectomy, ligation  of  the  uterine  arteries,  and  vaginal  hysterectomy. 
By  the  abdominal  we  have  castration,  ligation  of  the  ovarian  arteries, 
myomectomy,enncleation,  hysterectomy  {martial,  hysterectomy  complete. 
The  vaginal  route  will  be  preferable  in  the  suhmucoos  or  interstitial 
varieties,  where  it  is  possible  to  enucleate  the  tumor  and  leave  the 
uterus.  It  is  als<»  use<[  in  tliose  cases  of  removal  of  the  uterus  where 
tht*  org;in  Is  not  trnj  large  to  come  through  the  vagina,  or  where  it  can 
bt»  reailily  remove<I  piecemeal.  Dilatation  of  the  uterus  may  Ih?  done 
fur  diagnosis,  or  explomtion  rif  the  uterine  cavity  in  cases  of  doubt  in 
which  haemorrhage  is  jmrticularly  a  symjUom.  Dilatation  of  the 
uterus  in  growths  of  some  size  whicli  liave  become  subniuci>us,  facili- 
tates the  extrusion  of  the  tumr>r  into  the  vagina  or  the  more  rapid 
reparation  of  the  tumor  from  the  uterus.  This  condition  also  may  be 
facilitated  by  an  incision  of  the  neck.  In  a  tumor  which  is  of  con- 
siderable si7,e,  of  the  submue^jus  variety,  filling  up  the  cavity  of  the 
uterus,  tlic  inrisiou  of  the  neck,  weakening  the  resistance  of  the  cer- 
vix, will  facilitate  the  delivery  of  the  mass.  Incision  also  affords  an 
op|M>rtunity  t4^i  explore  the  uterine  cavity,  and  in  cases  in  which  it  is 
not  deeuKHj  advisalde  to  resort  at  once  to  operation,  in  which  luemor- 
rhagt?  is  a  syiujitom,  it  will  permit  of  the  incision  of  the  uterine 
mucfjus  membrane  over  the  surface  of  the  tumor,  the  consequent  oou- 
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traction  of  the  Mood-vessels  and  arrest  of  the  hsemorrhage.  Where 
lifl^morrimp'  i.s  a  marked  symptom,  one  of  the  most  effective  methods 
of  its  control  id  by  the  use  of  the  curette.  This  should  be  preceded 
by  dilatation  of  the  net^k  in  order  that  there  should  not  be  defective 
drainage  and  accumulation  of  fluid  in  the  uterine  cavity.  The  curet- 
tage brings  about  a  renewal  of  the  uterine  mucous  membrane,  con- 
traction of  its  blood-vessels,  recovery  of  the  health  of  the  patient,  and 
arrest  of  the  symptom  haemorrhage. 

MvoMEiTOMV. — By  this  term  we  mean  cutting  off*  a  fibroid.  This 
is  particularly  applicable  to  fibroid  polypi,  which  usually  hang  bv 
a  distin(^t  pe<licle.  The  removal  of  the  fibroid,  if  it  has  a  small 
pe<licle,  may  be  readily  accomplished  by  seizing  the  tumor  with  a 
strong  volstdla  and  twisting  it  until  the  pedicle  is  torn  off*,  or  ag:iin. 
where  it  is  larger  and  firmer,  it  may  be  removed  by  the  use  of  the 
scissors.  When  the  pedi(*le  is  cut  through,  it  is  well  to  seize  the  part 
and  apply  the  Paquelin  thermo-cautery  to  the  base,  which,  while  it 
prevents  the  (lang(»r  of  infection  of  this  surface,  also  destroys  the 
stump  and  decreasc»s  the  probability  of  the  development  from  it  of 
another  fibroid.  Where  myomwtomy  is  done,  removing  a  large  mas? 
from  the  uterine  cavity,  it  is  l)etter  after  its  delivery  that  the  uterine 
cavity  should  be  thoroughly  irrigated,  using  for  this  purpose  a  normal 
salt  solution,  and  then  packing  gently  with  iodoform  gauze.  The 
objec^t  of  doing  this  is  to  prevent  accumulation  of  fluid  in  the  uterine 
cavity,  which  may  undergo  infection  by  the  presence  of  pathological 
germs  in  the  air,  or  which  have  been  brought  to  it  by  the  finger  or 
instruments  in  the  manipulation.  This  packing  may  remain  in  the 
uterus  from  three  or  four  days  to  a  week;  when  it  is  withdrawn  the 
e^ivity  should  be  thorouglily  irrigated  and  a  smaller  packing  introdueed. 

LicJATioN  OK  Uterine  Akteriks. — In  tumors  of  moderate  size, 
where  a  large  amount  of  uterine  structure  is  not  involved,  it  niav 
seem  undesirabh*  that  so  nidiciil  an  operation  as  extirpation  of  the 
uterus  should  be  performed.  Indeed,  it  should  be  our  purpose  to  save 
the  structures  whenever  it  is  possible  to  do  so.  Frankliu  Martin  hsi^ 
suggested  the  lig-ation  of  the  uterine  arteries  through  the  vagina.  An 
incision  is  made  first  upon  one  and  then  u}X)n  the  other  side  of  the 
cervix,  partially  encircling  it ;  after  cutting  through  the  mucous  mem- 
brane tlie  cellular  tissue  is  reached,  the  peritoneum  is  pushed  back- 
ward, burrowing  up  into  the  broad  ligament  until  the  uterine  arten* 
can  be  distinctly  felt.  This  is  secured  by  passing  a  ligature  about  it, 
tying  it  fn-mly.  The  opposite  ligament  is  treated  in  a  similar  manner. 
In  cases  in  which  luemorrhage  has  been  very  pmfuse  we  niav  burrow 
further  in  the  broad  ligiunent  on  one  side  until  the  ovarian  arter\*  is 
reached  and  secured  by  a  ligature,  so  that  subsequently  the  tumor 
receiv(\^  its  nutrition  only  through  the  remaining  ovarian  arter\\    The 
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deereasc^fl  nutrition  nocessarily  results  in  arrestcfl  growth,  if  not  in 
diniinutron  uf  the  size  of  the  tumor.  From  a  number  of  operations 
wliirh  have  been  perfurmetl  by  Martin  and  others  very  satisfaetory 
resnitrf  have  been  obtained. 

Vaginal  Hybterectomv. — Vaginal  hysterectomy  may  be  per- 
formed in  all  Cii^es  of  fibroid  grow t lis  of  small  size,  whether  single 
or  multiple.  The  mettiod  of  j>erfcn"uiance  of  this  oponition  has 
already  been  des^^ribed  under  the  head  of  inflanimutory  di-seases  of 
tlie  (wlvis!.  The  o|_jeration  eon.sists,  ufler  tliorongh  eleaturiing  of  the 
al»d<>men,  in  au  incision  around  the  cervix  tbrongli  the  vaginal  nuieons 
meinbnnie,  prefenibly  by  means  of  a  thermo-tmntery  knife,  as  thi^s 
decreases  the  auiount  of  blee<iing  from  the  sufierfieial  vessels  and  at 
the  s:iHie  time  atfon^ls  better  drainage,  as  the  burnt  surface  dc>es  not 
heal  up  so  quickly  by  granulation.  After  eitttiug  through  the  vagina, 
the  tissues  are  pusheil  otf  in  front  between  the  uterus  and  bladder 
until  the  pprit»ineum  is  reacherl,  in  a  similar  manner,  posteriorly. 
Having  reachcMl  the  peritoneum  a  pair  of  clamp  forceps  are  apj»lie<! 
on  either  si^le,  to  seciiR^  the  uterine  arteries.  The  seeuretl  portion  *if 
the  liroad  lig:iments  is  cut  off  fmm  the  u terns  and  the  cervix  ampu- 
tates] near  the  level  of  the  internul  os.  This  j>ermits  tlie  more  reiidy 
rotation  of  the  uterus,  to  bring  out  the  fundus.  If  fibroid  masses  of 
coosidemble  size  are  in  the  fundus  of  the  uterus  and  are  too  large  to 
permit  the  entire  mass  to  Iw  brought  down,  the  capsule  may  be  in- 
cised, tlie  tumor  enucleated,  and  a  numlxT  of  fibroids  removed  in  this 
way.  After  njtatiou  of  the  fundus  and  withdrawal  of  the  ovary  and 
tubi',  a  pair  of  clamp  force|>8  is  aj*p!ieti  upon  the  left  broad  ligament 
securing  that  porticm  not  secured  by  the  first  clamp,  the  broa*!  liga- 
ment is  cot  througii,  the  opjxisite  ovary  and  tube  ai^*  then  turned  out 
and  the  elamp  ajiplieil  to  the  broad  ligament  external  to  them. 

The  sybscqueut  treatment  of  the  wound  is  similar  to  that  which 
is  practised  in  vaginal  hysterectomy  for  inflammatory  troubles.  It  is 
im|Mirtant,  however,  for  the  control  of  hiemorrhage  tfiat  the  elamp 
rurecps  should  remain  for  a  longer  period  than  in  the  inflammatory 
cases  ;  indeeil,  seventy-two  hours  woidd  seem  preferable,  fjr  the  reason 
that  the  vessels  are  much  larger  and  consequently  there  is  inerea&ed 
ten<leney  to  hicuKjrrhage. 

In  libroid  tumors  of  considerable  size  we  may  still  resort  to  the 
vaginal  procedure,  doing  what  is  known  as  morcfdement — the  removal 
of  the  mass  in  pieces.  For  the  proper  performance  of  this  operation 
it  is  necessarj*  t4>  have  sovenil  double  tenacula  so  that  the  parts  nan  be 
held  firmly  without  slipping,  and  a  portion  of  tlie  mass  is  seized  witJi 
a  double  tenaculum  and  a  piece  of  tissue  cut  out.  Before  the  tissue  is 
entirely  removed  another  tenaculum  can  be  inserted,  and  a  tenaculum 
constantly  be  kept  in  the  more  solid  tissue,  so  tliat  the  tumor  may  nut 
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be  displaced  and  thus  render  it  difficult  to  again  secure  it.  Haemor- 
rhage 18  controlled  by  seizing  the  blood-vessels  in  the  capsule  wiUi  a 
pair  of  hffimostats,  or,  as  the  dissection  progresses  and  the  pedicle  or 
broad  ligament  is  drawn  down,  the  control  of  vessels  may  be  accom- 
plished in  a  similar  manner  to  the  performance  of  vaginal  hysterec- 
tomy. With  the  completion  of  the  removal  of  the  mass  the  wound 
is  also  treated  in  a  similar  way.  This  operation  is  v^ery  popular  with 
the  French  surgeons. 

The  abdominal  procedure  also  enables  us  to  cut  off  the  blood- 
supply  without  the  sacrifice  of  the  organ.  This  operation,  introduced 
by  Byron  Robinson  of  Chicago,  consists  in  ligation  of  each  ovarian 
artery,  and  after  separating  the  broad  ligament  making  a  second  liga- 
tion in  the  anastomosis  of  the  ovarian  and  uterine  arteries  about  mid- 
way between  the  internal  os  and  fundus  of  the  uterus.  This  cuts  off 
to  a  large  degree  the  supply  of  nutrition  to  the  fundus  of  the  organ 
and  permits  its  subsequent  reduction.  This  operation  is  fully  as 
effective  as  the  one  formerly  practised  of  castration. 

Castration  is  the  ligation  of  each  broad-ligament  pedicle  and  the 
removal  of  the  ovaries.  This  procedure,  however,  is  not  always  effect- 
ive in  control  of  hamorrhage.  In  some  cases  the  haemorrhage  is  ju5t 
as  great  after  the  removal  of  the  ovaries  as  before ;  these  are  cases, 
probably,  in  which  the  ligation  only  secures  the  ovarian  branches  to 
the  ovary  and  tube  and  does  not  obstruct  the  ovarian  artery.  The 
passage  of  the  ligature  in  such  a  way  as  also  to  include  the  round 
ligaments  renders  it  more  certain  that  the  ovarian  artery  is  included 
in  our  ligature. 

Myomectomy. — This  operation  is  applicable  to  all  those  cases  in 
which  the  tumor  is  more  or  less  separated  from  the  body  of  the  organ 
by  a  pedicle  or  neck.  In  such  cases  the  operation  can  be  readily  done 
with  but  little  haemorrhage  and  no  severe  constitutional  eflects.  If  the 
tumor  is  attached  to  the  uterus  by  a  broad  base  its  wall  may  be  in- 
cised and  the  tumor  itself  eimcleated.  The  cavity  thus  formed,  after 
being  carefully  trimmed  and  the  shreds  of  tissue  removed,  may  be 
closed  by  turning  in  its  edges  and  using  a  continuous  catgut  suture. 
The  peritoneum  over  the  first  row  of  sutures  may  be  again  sutured, 
making  a  thicker  wall. 

Enucleation. — In  many  cases  the  growths  may  be  enucleated 
and  the  cavity  sutured  with  continuous  catgut  sutures,  thus  retaining 
a  functionating  uterus.  The  writer  thus  removed  thirteen  growths 
from  one  uterus,  with  complete  recovery  of  the  patient. 

Hysterectomy  for  fibroids  is  an  operation  which  has  been  prac- 
tised for  quite  a  long  period.  The  first  operation  was  probablv  done 
by  Burnham  of  Lowell,  Mass.  The  later  methods  of  procedure  have 
rendered  the  operation  of  little  danger,  and  consequently  it  is  more 
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frequently  practised.  The  operation  may  be  dooe  by  bringing  the 
stump  cnmpo^ed  of  the  (jervix  uteri  out  thmiigli  the  lower  angle  of 
the  abdominal  wountl,  in  wliidi  it  is  fixed  by  tlie  insertion  of  pins. 
It  is  then  S5ecnn'd  beneath  the  pins  by  a  scrre-nceud  or  the  upplieation 
of  an  ehistic  ligature,  the  peritoneum  being  stitched  to  that  of  the 
stump  beneath  the  ligature.  This  procedure  results  in  the  sc^paration 
by  a  pnwess  of  shjiigliing  of  the  external  stump,  whieli  renders  it 
exceedingly  diffic*ult  to  keep  the  wound  aseptic  and  prevent  suppumtive 
proeesst's  in  it.  After  the  sepamtion  of  the  external  portion  of  the 
stump  tl)e  pi*diele  retract*^,  leaving  a  deep  sulcus  wlru-h  mu^t  till  up 
by  gnuiulalioOy  and  the  eonseijuenee  is  that  we  necessarily  have  a 
prolonged  convalescence  and  a  weakened  vent  rum  which  may  result 
in  subsequent  ventnd  hernia.  For  this  reason  other  melh<xls  of 
treatment  of  the  pedicle  or  stump  wore  ur;^ently  sought. 

The  oiK^ration  as  devise^l  simultanecHisly  by  Eastman,  Goffc,  and 
Ilaer  consists  in  ligation  first  of  timt  jxirtion  of  the  broail  liga- 
ments containing  the  ovarian  arteries,  incision  between  the  chunp 
forceps  and  the  ligature,  se|>aration  »if  the  peritoneal  surfaces,  carry- 
ing a  flap  fnrvvard  in  front  through  the  |K*ritoneum,  and  a  second 
pisteriorly.  A  second  ligature  is  applied  on  each  broad  ligament  in 
such  a  way  as  to  inehide  the  uterine  artery.  Having  secured  the 
patient  against  haemorrhage  in  this  way,  the  parts  are  sepaniteil  and 
the  tumor  removed,  making  the  incision  through  the  stump  at  or 
Ik'Iow  the  external  os*  Having  rernovetl  the  mass  and  made  hutq 
that  haemorrhage  is  tK>mpletely  arres^ted  we  may  proceed  to  the  sterili- 
zation of  the  remaining  cervical  canal  This  may  be  done  by  the 
intrmjuction  of  the  tfiermo-cauier)^  the  use  of  carlKjlic  acid,  and  if 
there  is  nineh  8j>ace  in  the  tissue  ab*ve  from  which  o^rzing  is  likclv  to 
occur,  it  may  be  packed  with  imloform  gauze,  taking  the  precaution 
to  pass  its  end  through  the  cervix  so  tliat  it  may  be  removed  by  the 
vagina.  The  j>eri(oneum  should  Ix^  stitched  over  the  gauze  so  that 
the  stump  is  entirely  shut  out  from  the  peritoni^al  CAvity,  and  we 
have  consofjuently  an  extra-peritoneal  treatment  of  the  stump. 

Where  the  cervix  is  large  or  taken  up  to  a  grt*at  d^ree  by  the 
tumor,  complete  hysterectomy  will  Ix*  prefenible.  In  the  peribmianee 
of  this  operation  ligatures  are  applied  in  a  similar  manner,  the  se*cond 
ligatures  at  a  sufficient  depth  to  make  sure  that  the  uterine  arteries 
are  secured,  then,  making  an  incision  through  the  jK>sterior  cul-de-sac 
into  the  vagina,  the  finger  is  introduced  and  the  stump  left  by  the 
previous  removal  of  the  fundus  uteri  is  cut  around  and  completely 
removed.  After  cleansing  the  vaginal  surface  it  is  united  by  sutures 
ami  the  peritoneal  surface  closed,  making  the  ojx'ration  a  clean  one 
*50  far  as  the  peritoneid  cavity  is  concernetK  This  o|)eration  is  fully 
as  efficient,  and  the  mortality  no  greater,  than  in  ^lartial  hysterectomy. 
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In  the  removal  of  fibroid  tumors  there  are  special  difficulties  which 
demand  particular  consideration  according  to  the  situation  of  the  growth. 
Not  infrequently  we  shall  find  the  growth  situated  in  a  broad  liga- 
ment, compressing  or  displacing  a  ureter,  so  that  the  removal  by  the 
way  we  have  just  mentioned  will  be  exceedingly  difficult  and  greatly 
endanger  the  continuity  of  the  ureter. 

We  may  ligate  both  ovarian  arteries  in  mass  if  practicable,  then 
ligate  the  deej>er  portion  of  the  broad  ligament  upon  the  free  side, 
and  tilt  the  uterus  (Pryor),  cut  from  one  side  to  the  other  acrcHS 
the  cervix  (Kolly);  the  bladder  having  been  previously  separated  we 
ligate  the  lower  jwrtioii  of  the  ligament,  which  includes  the  uterine 
arter}',  and  roll  out  the  tumor,  having  it  connected  only  by  the  spread- 
out  folds  of  the  broad  ligament,  which  can  now  be  easily  separated 
without  danger  of  injury  to  any  of  the  viscera.  If  the  ovarian  artery 
has  not  been  previously  secured  it  can  now  be  ligated. 

Tumors  op  the  Tubes  and  Ovaribs. 

Fibroma  of  the  tubes  is  nire ;  of  the  ovary,  more  frequent,  but  io 
less  proportion  than  cystoma.  The  treatment  is  removal,  but  it  dve$ 
not  diifer  from  the  operation  of  ovariotomy.  The  treatment  of  such 
tumors  of  the  tube  as  pyosalpinx,  hydrosalpinx,  and  haematosalpinx 
has  already  been  described  under  the  head  of  inflammatory  diseases. 

Tumors  of  the  ovary  are  divided  into  large  and  small.  The 
large  tumors  ((mu prise  the  glandular  and  papillary,  proliferating, 
and  tlie  dermoid.  The  small  cysts  are  (1)  the  small  residual  cyst  of 
Morgiigni ;  (2)  i\w.  follicular  cyst;  (3)  cysts  of  corpus  luteum;  (4) 
tubo-ovarian  cysts.  The  small  cysts  only  demand  treatment  when 
they  give  rise  to  symptoms,  which  is  much  less  frequently  than  is 
suspected.  The  treatment  may  consist  in  ovariotomy,  or  the  rejection 
of  the  ovary,  saving  as  much  of  the  healthy  structure  as  possible. 

The  only  treatment  of  large  cysts  is  ovariotomy.  In  very  large 
cysts,  where  the  danger  of  shock  is  great,  a  few  days'  preliminar>' 
tapping  may  be  done.  The  details  of  ovariotomy  are  given  in  Volume 
III.  Occasionally  an  ovarian  tumor  will  be  found  presenting  adhe- 
sions of  such  a  character  as  to  preclude  its  removal.  Such  eases  in 
the  hands  of  exj)erienced  and  skille<l  operators  are  exceedingly  rare. 
When  it  is  decided  to  retain  the  cyst,  it  should  l>e  opened,  and  its 
cavity  gone  over  with  the  hand.  Partitions  should  be  broken  down, 
the  cavity  irrigjited  with  a  normal  salt  solution,  and  subsequently 
packed  with  iodoform  gauze.  The  opening  in  the  cyst  should  W 
stitched  to  the  abdominal  parietes  to  prevent  infection  of  the  peri- 
toneal cavity. 

Dermoid  cysts  should  not  be  tiipped  and  particular  care  should  be 
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exercised  that  the  cvfit  does  not  rupture  during  removal,  as  its  contenta 
a  re  ex  ceeiJ  i  ngl  y  i  ii  f  t'ct  i  o  1 1  fi. 

Broad- ligament  Cysts. — These  growths  ehouhl  l>e  removed.  It 
is  true  tliat  du-y  wmetiraes  disappear  after  an  accidental  rupture  or  a 
tapping,  but  the  result  is  not  sufficiently  certain,  nor  can  we  always  be 
so  confident  of  our  diagnosis  as  to  render  the  treatment  by  tapping 
justifiable.  The  writer  has  recently  seen  a  small  cyst  of  this  variety 
M'hosc*  |>ediele  had  tx^*ome  twiste^l  and  cot  ofi'  the  ciroulation,  result- 
in  j^  in  death  of  t[ie  tumor.  The  patient  had  had  rejieated  attacks  of 
right  inguinal  pain,  sininlating  apjK^ntlicitis  and  so  diagnosticated. 

In  the  reujoval  of  broad-ligament  and  intni-Iig-amentary  ovarian 
cysts  great  care  must  be  exercist^d  not  to  injure  the  intestine,  the 
bladder,  and  partieidarly  the  ureter.  The  latter  will  often  be  found 
clos^^^ly  adherent  to  the  cyst- wall.  Not  infreqyently  it  will  pass  directly 
over  it  and  will  be  cut  or  torn  unless  the  enveloping  tissue  is  carefully 
examined. 

Rupture  of  the  ureter  demands  immediate  attention,  and  varioUfi 
methoils  have  been  practised  :  extirpation  of  the  kidney,  ligation  of 
the  ureter^  establishment  of  a  urinary  fistula,  anastomosis  with  the 
ei>lr*n  fV^an  Hook),  uretero-ureteral  anastomosis  (Kelly ,  Baelie  Eni- 
mett),  or  ureten>-cystotomy  (Ni)varo,  Kelly,  Krug,  Penrose,  Baldy). 
Removal  of  the  kidney — in  the  duration  of  operation  and  the  neces- 
sity for  increased  diegection — adils  much  to  the  danger  for  the  patient. 

Ligation  must  be  supplementeil  by  the  use  of  a  s*X'ond  ligature  or 
there  will  Ix;  leakage,  as  tlie  tissues  soften  under  tlie  ligature.  As 
soon  as  the  pressure  fn^ni  tlie  accumuhition  equals  the  blood-pressure, 
secretion  ceases  and  tlie  kidney  ultimately  atrophies.  Tlie  success  of 
this  procedure,  as  well  as  that  of  extirpation  of  the  kidney,  is  largely 
dept^uilent  U{K)n  the  condition  of  the  other  kidney,  as  it  must  do  all 
tiie  work.  Intestinal  anast^imosis  is  unsatisfactory.  The  intrmluction 
of  urine  iut<3  the  intestinal  canal  from  its  irritation  increases  peristalsis 
and  thus  oc**iisions  annoyance.  The  danger  of  infection  of  the  kidneys 
is  not  insigni tie-in t. 

Anastomosis  Iwtween  the  t^'o  ends  of  the  ureter  presupposes  that 
they  <*an  be  readily  brought  together,  and  that  the  [>eripheral  end  is 
))atulous  and  can  l>e  made  to  receive  the  upjKT  end  without  obstruc- 
tion.  The  end  of  the  pc'ripheral  portion  should  be  closed  and  tlie 
communicjition  Ix*  made  through  a  slit  in  its  side. 

Undoubtedly,  where  it  can  l)e  accomplished  the  direct  implantation 
of  the  end  of  the  ureter  into  the  bladder  is  the  most  desirable  pro- 
cedure. The  point  of  entrance  should  l)e  matie  at  the  upper  part  by 
a  small  incision,  the  muscular  walls  should  Ix^  united  by  fine  catgut 
and  a  second  row  of  siitiires  to  the  external  surfaces.  No  traction 
should  be  made  upon  the  ureter  by  the  bladder.   If  it  has  been  nece&- 
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sary  to  somewhat  displace  the  bladder^  it  should  be  anchored  to  the 
surrounding  tissue  to  prevent  dragging  upon  the  ureter.  Drainage 
should  be  used  to  afford  vent  for  any  possible  leakage.  Intesdnal 
and  bladder  lesions  should  be  carefully  sutured  before  the  wound  is 
closed. 

Maligrnant  Neoplasms. — Under  this  title  may  be  classed  the 
various  forms  of  cancer  and  sarcoma.  They  may  affect  any  part  of 
the  genital  tract,  but  primarily,  most  generally,  the  uterus  or  vulva, 
rarely  the  vagina.  While  malignant  disease  is  most  frequently  found 
to  occur  near  the  climacteric,  it  may  affect  the  woman  at  any  age, 
whether  married  or  single.  When  the  disease  occurs  earlv  in  life, 
either  from  inability  of  the  system  to  resist  its  ravages  or  from  special 
susceptibility  to  its  influence,  the  progress  is  rapid.  Medicine,  either 
local  or  general,  has  afforded  us  but  little  assistance.  So-called  specifics 
have  been  advocated,  but  their  efficacy  is  only  apparent  to  those  who 
have  introduced  them.  Recently,  various  remedies  have  been  given 
hypodermiciUly  with  the  purjwse  of  arresting  the  progress  of  the  dis- 
ease. Tliese  remedies  are  injected  into  the  diseased  structures.  As 
the  majority  of  the  cases  have  passed  beyond  the  stage  when  hope  for 
cure  by  any  operative  procedure  can  be  entertained,  it  seems  but 
proper  that  such  investigations  should  be  continued.  Despres  makes 
deep  injections  of  refined  petroleum,  which,  while  painful,  cause 
speedy  separation  of  sloughs,  desiccation  of  ulcerated  surfaces,  and 
disappearance  of  odor. 

Schultze  of  Buda-Pcsth  and  Vuillct  of  Geneva  advocate  the  use  of 
absolute  alcohol ;  tlie  latter  iujocts  it  by  a  number  of  syringes  deeply 
into  the  indurated  tissue,  permitting  the  instrument  to  remain  some 
time  to  prevent  the  fluid  running  back  through  the  needle-track. 
It  causes  hardening  of  the  tissue  and  gradual  separation  of  the  dis- 
eased tissues. 

Lewis  and  Boldt  have  given  pyoktjinin  hypoderniically  with 
beneficial  results.  It  should  not  be  given  in  doses  larger  than  gr.  iiss 
at  any  one  sitting. 

Bernhardt  advocates  the  use  of  a  6  per  cent,  solution  of  salicylic 
acid  in  alcohol  at  60°.  Seven  or  eight  injections  of  a  few  drops 
should  be  given  at  each  sitting,  the  whole  quantity  not  to  exceed 
mxxxj. 

Where  the  disease  is  too  extensive  for  radical  cure  w^e  have  to  con- 
sider palliative  measures.  The  progress  of  the  disease  may  be  arrested 
or  delayed  by  the  use  of  the  sharp  curette,  followed  by  the  application 
of  a  caustic.  The  most  effective  caustic  is  undoubtedly  the  zinc  chlo- 
ride. Great  care  must  be  exercised  in  the  use  of  this  agent  to  confint' 
its  destructive  qualities  to  the  diseased  tissue.  Without  8i)ecial  pre- 
cautions the  vagina  and  vulva  are  prone  to  become  burned,  sometimes 
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to  tlie  ftestruction  of  the  vaginal  walls.  The  actual  i^utei^^  h  another 
valuable  agent.  Its  application  Ls  somewhat  difficulty  as  the  thernio- 
ciiiiterv  becomes  so  cooled  by  the  blo4xl  that  it  i-equires  frequent  re- 
heating. 

These  measures  arrest  haemorrhage  and  cause  siloughing  of  the 
hniken-down  tissue  and  cicatrization  of  tlie  diseased  surfuees.  The 
arrest  of  the  severe  drjiu  soon  pruduees  a  grt^atly  improved  condition 
and  ap|iearance,  but  unfortunately  it  is  only  temporary.  In  bad 
csLsef<  the  disigreeable  cnkir,  the  pain,  and  the  Jia^morrhage  are  the 
symptoms  wlneh  wiU  demand  es|>ei'ial  consideratitm,  Tlie  vagina 
shouhl  be  irrigated  witli  large  cjuantities  of  hot  water,  salt  solution, 
]>eroxide  of  hydrogen  and  water,  a  solution  of  listerinci  or  tlie  chlo- 
rinated waters,  of  which  one  of  the  best  is  a  prej>aration  known  as 
electrozone. 

Lucas  advises  the  following  powder  as  a  dressing:  Benz^^in,  iodo- 
form, mat^nesii  carlx)nat,,  na,  aI} — wliieh  will  arrest  and  diminish  the 
foetid  discliarge  and  prevent  excoriation  of  the  vulva  and  vagina. 
Haemorrhage  is  controlled  by  injet^tions  of  hot  i^iturated  solution  of 
alum,  the  use  of  iJ<:Tcldoride  of  iron,  followed,  if  necessary,  by  gauze 
packing. 

Pain  fn-qnently  is  so  severe  as  to  require  the  use  of  large  quanti- 
ties of  anodynes.  While  in  hopeless  cases  we  should  have  no  liesitation 
as  to  the  formation  of  the  opium-habit,  yet  it  is  better  for  the  patient 
tliat  its  use  should  be  delayed  so  long  as  relief  can  be  maintained  by 
other  drugs.  The  agents  which  may  be  ser\^iceable  are  l>elladonna, 
hyoseyamus,  chlond,  antipyrin,  and  ac»etaniHde»  When  opium  is 
given,  it  should  be  husbanded  so  that  its  efiect  may  not  be  exliausted 
l»efore  the  disease  has  run  its  course.  It  may  be  given  by  the  mouth, 
in  the  ft»rm  of  a  suppository  by  the  rectum,  or  hy{x>dermiadly.  The 
use  of  the  hypodermic  syringe  should  not  be  placed  in  the  hand>  of 
the  imtient  or  a  memlwr  of  the  family,  as  the  quantity  of  the  drug 
will  be  augmented  too  rapidly. 

Oi'ERATfox. — None  of  the  raeasure«  we  have  given  should  be  for 
one  moment  considered  where  the  case  is  operable.  Wlien  the  dis- 
ease is  confined  to  the  uterus,  whether  it  originated  in  the  cervix 
or  body  of  the  orp^n  operation,  should  be  advised.  We  may  cIkmjsc 
between  higli  amputation  and  extirpation.  It  seems  just  as  desiniblc 
to  get  well  beyond  the  confines  of  the  disease*  when  it  originates  in 
the  uterus  as  in  involvement  of  the  mammary  gland,  consc*quently 
hysterectomy  sliould  be  pi-eferred.  This  oiK'nition  may  Ik*  done  either 
thrfiugh  a  vaginal  or  abdominal  incision.  If  the  dis^case  is  confined 
to  the  canal  of  the  cervix  or  to  the  lM>dy  of  the  uterus,  the  vaginal 
operation  i^  the  prefenible  procedure,  as  by  it  the  uterus  aui  be 
removed  in  less  time  and  with  leffi  disBeetion.     The  operation  may  Ik* 
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done  with  the  use  of  ligatures  to  prevent  haemorrhage,  or  we  may 
resort  to  clam])s.  The  latter  method  of  hsemostasis  is  the  more  ex- 
peditiouSy  and  no  ligatures  remain  to  become  infected  and  keep  up 
subsequent  discharge,  but  the  tissue  in  the  grasp  of  the  clamps  is 
devitalized,  sloughs,  and  becomes  a  source  of  danger  from  infection. 
The  removal  of  the  clamps  even  at  the  end  of  the  second  davi$ 
sometimes  followed  by  serious  hemorrhage.  The  dragging  of  the 
clamps  adds  very  much  to  the  patient's  discomfort.  In  extensive 
involvement  of  the  uterus,  extending  upon  the  vagina  and  with  a 
suspicion  of  extension  into  the  broad  ligaments,  the  abdoDiinal 
incision  aflPords  the  best  opportunity  for  thorough  removal.  It 
permits  an  inspection  of  the  condition  of  the  pelvic  contents  and 
removal  of  a  large  amount  of  tissue.  Clark  and  Kelly  have  adviv 
(uited  the  previous  introduction  of  catheters  into  the  ureters,  but  the 
(lanj>:er  of  breaking  a  catheter,  the  difficulty  in  the  subsequent  removal 
of  the  fragments,  and  the  fact  that  such  landmark  is  unnecessan 
render  it  inadvisable. 

The  principal  dangers  in  the  operation  are  haemorrhage  and  injurr 
to  the  ureters.  When  it  is  apparent  that  they  are  liable  to  injun'  or 
ligation  it  is  better  that  the  peritoneum  should  be  opened,  and  the 
ureter  raised  and  held  to  one  side  while  the  dissection  and  ligation  are 
accomplished. 

Generally  haemorrhage  can  be  prevented  by  ligation  of  ovarian  and 
uterine  arteries,  but  in  extensive  involvement  of  the  pelvic  floor,  wlien- 
the  disease  extends  upon  the  vagina,  the  ligation  of  the  anterior  trunk 
of  tlie  internal  iliac  arteries  ( Kelly,  Polk)  may  be  practised.  Ordinarilv 
this  arrests  the  eireulation  in  the  superior,  middle,  and  inferior  vesii^l. 
the  middle  liannorrhoidal,  the  uterine,  the  vaginal,  the  internal  pudio, 
the  obturator,  and  the  sciatic,  but  the  distribution  of  the  vessels  lx*tween 
the  anterior  and  posterior  trunks  is  uncertain  and  the  anterior  trunk 
is  frequently  very  short  (Pryor),  so  that  the  writer  in  a  recent  oa?e 
ligated  both  internal  iliac  arteries.  The  ovarian  arteries  had  previouslv 
been  ligated.  The  tissues  were  then  cut  away  without  the  uecessitv  ot 
any  further  ligation.  The  ligation  of  the  entire  vessel  onlv  arr€?t^ 
the  circulation,  in  addition,  through  the  lateral  sacral,  the  iIeo-luml>ar. 
and  the  gluteal  arteries.  The  tissues  supplied  by  these  vessels  art' 
ciipable  of  being  cared  for  by  the  collateral  circulation.  In  addition 
to  the  better  control  of  hemorrhage,  the  more  expeditious  operation, 
the  greater  security  for  the  ureters  in  that  they  are  under  observation, 
this  procedure  affords  a  hope  that  any  portion  of  malignant  disea.^ 
uu removed  may  disintegrate  and  be  thrown  off,  owing  to  its  circula- 
tion being  temporarily  arrested.  The  diseased  tissue  being  less  higbk 
orgimized  is  more  easily  starved. 

The  surgical  treatment  of  pelvic  cancer  should  not  be  dismissed 
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witFiout  reference  to  the  readiness  with  which  malignant  disease  of 
the  uterus  can  be  reached  by  the  operation  of  sacral  resection.  The 
extent  of  dissection  and  injury  to  bone-structures  will  forbid  its 
practice  unless  the  affection  of  the  uterus  is  complicated  with  involve- 
ment of  the  rectum.  This  section  permits  the  diseased  organs  to  be 
attacked  directly  from  behind,  where  the  ureters  are  readily  observed 
and  avoided,  the  vessels  easily  ligated,  and  the  organ  most  readily 
accessible. 
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THE  THERAPEUTICS  OF  PREGNANCY,  PAR- 
TURITION, AND  THE  PUERPERAL  iSTATK 

By  EDWARD  P.  DAVIS,  A.  M.,  M.  D. 


We  shall  the  better  understand  rational  methods  of  treatment 
during  prep:iiancy,  parturition,  and  the  puerperal  state  by  a  brief 
review  of  the  physiology  and  pathology  of  these  conditions. 

Normal  pregnancy  is  characterized  by  a  decided  increase  in  the 
activity  of  the  nutritive  processes  and  by  a  corresponding  bnrden 
upon  the  excretory  organs.  Accompanying  these  conditions,  the 
nervoiLs  ay  stem  responds  to  increased  demands  upon  it  and  great 
functional  activity  of  the  vital  organs  of  the  bo4iy  is  the  result.  In 
a  normal  ^)atient  the  condition  is  one  of  physioltigical  development 
and  plethora.  The  bhxKl  is  richer  than  normal  in  lia?moglobin  and 
in  well-developed  corpuscles.  The  muscular  and  elastic  tissues  of 
the  circulatory  organs  incre^ise  in  wize  to  answer  to  the  demands  upon 
the  heart  and  bloodvessels.  The  skeleton  of  the  patient  undergoes 
changes  necessary  in  sustaining  the  weight  of  the  growing  child  and 
in  giving  it  egress  from  the  botly  of  the  mother*  The  healthy  preg- 
nant patient  by  reason  of  increased  physiological  functions  and  rich 
bloml  is  well  protected  against  infection  and  against  many  disorders 
to  which  the  noo-pregnant  may  readily  Yhj  subjected.  Accompanying 
this  btxlily  condition  there  is  often  a  corresponding  mental  stimala- 
tion  which  contributes  to  the  patient's  general  well-being. 

When  we  consider  the  pathology  of  pregnancy  we  are  not  sur- 
prised to  find  that  jxitients  whose  i>owei^  of  blood-making  and  ex- 
cretion are  naturally  defective  should  do  badly  when  the  increased 
strain  of  pregnancy  is  brought  to  bear  upon  them.  In  early  preg- 
nancy reflex  irritation  from  the  growing  uterus  and  the  general 
nervous  and  mental  disturbance  which  the  condition  brings  about 
naturally  interfere  greatly  with  the  patient^s  nutrition,  and  [pernicious 
nausea  and  other  functional  neuroses  may  readily  develop*  Antemia 
and  consequent  neuralgia  are  often  seen.  The  salivary  glands  may 
perform  their  ftmctions  abnormally,  and  the  teeth  may  undergo 
important  changes.  In  the  first  three  months  of  pregnancy  abortion 
and  pernicious  nausea  are  the  great  pathological  conditions  which 
may  be  present. 
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The  second  three  months  of  pr^nancy  are  characterized  by  i 
much  better  equilibrium  and  greater  freedom  from  pathological  con- 
ditions. The  uterus  has  risen  out  of  the  pelvis,  the  nutrition  of  the 
patient  improves,  while  the  tax  upon  the  excretoiy  oigans  has  not 
yet  become  excessive.  The  patient  is  able  to  take  exercise^  and  tbe 
pathological  element  is  least  during  this  period. 

During  the  last  three  months  the  question  of  excretion  becomes 
paramount.  Toxsemia  in  some  degree  is  usually  present^  and  may 
vary  in  its  results  from  neuralgia,  indigestion,  malaise,  and  melan- 
cholia to  severe  eclampsia.  The  increased  weight  of  the  child  and 
increased  demands  for  its  nutrition  accentuate  heart-lesions  previouslv 
existing.  The  circulatory  system  may  manifest  disease  in  any  of  its 
ramifications.  As  prt^nancy  draws  to  its  close,  uterine  intermittent 
contractions  may  weary  the  patient,  the  possibility  of  a  premature 
detachment  of  the  placenta  must  be  taken  into  account,  while  pre- 
mature labor  may  take  place. 

The  physiology  of  parturition  affords  a  most  interesting  example 
of  the  accommodation  of  the  organism  to  the  performance  of  a 
special  function.  The  expulsion  of  the  child  requires  the  exercise 
of  a  large  muscular  force,  while  the  phenomena  of  accommodation 
must  be  thoroughly  evolved  to  secure  a  favorable  issue  for  the  infant. 
The  exercise  of  unusual  energy  exposes  the  patient  to  considerable 
risk  of  exhaustion,  while  the  emptying  of  the  womb  and  the  separa- 
tion of  the  child  from  the  interior  of  the  uterus  give  an  opportunity 
for  sovcre  or  fatal  hemorrhage.  Traumatism  in  normal  cases  i? 
avoided  by  the  proportionate  development  of  mother  and  child,  and 
by  the  phyt?iological  elastieity  of  the  tissues  Avhich  develop  through- 
out prejxnancy.  In  healthy  patients  infection  is  avoided  by  the  pres- 
ence in  the  birth-canal  of  germicidal  secretions  and  by  the  adaptation 
of  the  foetus  to  the  birth-canal,  preventing  the  entrance  of  germ- 
laden  air. 

Pathological  conditions  arising  during  parturition  occur  very 
largely  from  lack  of  development  in  the  mother  and  disproportion 
between  mother  and  child.  There  is  with  this  a  corresponding  lack 
of  muscular  power  and  general  strength  which  causes  delayed  or 
impossible  labor.  Tf  birth  be  accomplished  through  the  natural 
channel,  traumatism  is  inevitable  and  may  become  severe.  Lack  of 
vigor  in  the  patient  predisposes  to  hemorrhage  and  to  the  develop- 
ment of  septic  infection.  The  interference  necessary  to  secure  the 
delivery  of  the  child  exposes  the  patient  to  added  risks  of  infection. 
The  normal  puerperal  state  is  characterized  by  the  involution  of 
the  genital  tract,  the  readjustment  of  the  economy  to  its  normal  func- 
tions, the  restoration  of  normal  nutrition  and  excretion,  and  the  de- 
velopment of  lactation. 
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When,  however,  pathological  conditions  arise  during  the  puerpenil 
state  they  are  most  often  the  result  of  septic  infection,  which  delays 
involution  and  raay  threaten  the  life  of  the  patient,  or  through  failure 
of  the  patient  to  make  a  proper  recovery  by  reaj^ori  of  unrepaired 
injuries  to  the  genital  tract,  or  a  lack  of  proper  rest  befoi'e  assuming 
her  usual  ocoupation.  Lactation  may  al^o  develop  ]iathohigieal  eon- 
ditiijus  in  infection  of  the  breasts,  and  in  failure  to  form  a  pn>|>er 
secretion  of  milk.  The  patient's  general  strength  must  be  thoroughly 
rct^ton^l  l»eff>re  sJie  can  Buccessfully  resume  an  active  life,  and,  in 
additinUj  nourish  her  infant.  The  tendency  of  civilized  life  is  to 
make  perfect  recover)'  from  childbirth  and  successful  lactation  com- 
paratively rare. 

The  Nausea  and  VoMrrmG  of  Pregnancy. 

In  from  20  to  25  jier  cent,  of  cases  of  pregnancy  the  patient 
is  annoyeil  hy  nausea  and  vomiting.  In  milder  cacses  this  occurs  at 
morning  only,  and  disappears  about  the  fourth  nionth.  In  severe 
cases  vomiting  is  variable,  but  nausea  is  constant,  exhaustion  sujier- 
venes,  and  the  patient  dies. 

The  cause  of  this  condition  remains  unknown.  In  many  cases  an 
abnormal  position  of  the  uterus  is  present  or  some  piithologieal  lesion 
of  the  pelvic  organs.  In  others  a  pathological  conditio  >u  of  the  stomacli 
or  intestine  is  present.  In  some  patients  a  neurotic  element  is 
strongly  in  evidence,  while  in  others  tomor  of  tlie  brain  or  chnuiic 
meningitis  has  been  found.  Those  jmtients  most  likely  to  have  this 
complication  develop  during  pregnancy  are  primipariP  older  than  the 
average,  highly  neunjtic  individuals,  and  those  who  have  always  had 
a  sensation  of  nausea  reailily  excited  by  some  slight  cause. 

In  attempting  to  treat  this  condition  one  must  distinguish  between 
vomiting  and  nausea.  Vomiting,  unless  excecMlinglv  frequent,  is  of 
min<»r  imptirtance  as  a  symjjtom.  Hysterical  jmtients  vomit  at  will, 
and  wcasional  vomiting  without  stniining  does  not  greatly  depress 
tlie  patient.  The  sensation  of  constant  nausea,  however,  is  of  grave 
importance*  It  is  invariably  accompanied  by  severe  nervous  pmstra- 
tion  and  by  rapid  loss  of  strength.  In  serious  cases  it  is  temporarily 
relieved  by  narcosis  or  by  sleep,  and  is  never  permanently  cured  until 
the  uterus  is  emptied. 

The  rational  suggestion  in  these  c^ses  would  be  to  use  in  treat- 
ment some  of  the  many  drugs  which  stimulate  the  pnenmojrii'^tric 
nerve  through  the  mucous  membrane  of  the  stomach.  BiMusiblc 
stimulants,  tonic  bitters,  wines,  coffee,  and  tea  are  used  for  this  pur- 
pose. The  patient  may  take  black  coffee  before  rising  in  the  morning, 
or  dry  champagne  or  tea,  or  she  may  use  a  combination  of  carmina- 
tive drugs  before  each  meaL     A  combination  of  gentian,  cardamom, 
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and  elixir  cumcoa,  with  one  or  two  drops  of  Fowler's  solution  ti\ 
tlie  teaspoonful,  is  sometimes  of  service  in  these  cases.  This  sbouid 
W  taken  befoi^  eating. 

The  effort  to  control  this  condition  by  sedatives  and  niueotics  ha? 
been  made.  The  hypofliTmatic  injection  of  morphia  or  codeia  bis 
boon  given  a  thorongh  trial.  Rectal  injections  of  bromides  of  ara- 
nioriium,  sodium,  and  potassium  with  chloral  hydrate  an?  eniploved 
by  many.  For  a  short  time  phenacetin,  antipyrin,  or  aootanilid  has 
been  used.  Cannabis  Indica  has  been  given  a  trial,  and  byosctne  ha& 
also  been  used. 

Electricity  seemed  to  promise  consideraV>le  benefit  by  faradization 
along  the  spine,  witli  one  pole  of  the  current  over  the  epigastrium  J 
Hypnotic  suggestion  has  also  been  employed. 

A  carefully  selected  diet  is  of  the  first  importance.  Unless  the 
patient  be  under  the  care  of  a  nurse,  it  is  impossible  to  tell  how  much 
food  is  retained.  Until  the  nurse  can  be  procured,  the  patient  shotild 
be  insstructed  to  furnish  her  physician  at  desired  intervals  with  i 
written  roomorandum  of  food  taken  and  retained.  In  attempting  to 
suggest  diet,  one  is  often  confronted  by  an  imaginary  longing  f«»r 
some  extraordinary  article  of  food.  Thus»  a  patient  ^^11  select  some 
peculiarly  sour  and  indigestible  sort  of  pickle  and  desire  to  eat  laigelj 
of  it.  A  craving  for  acids  is  not  infrequent  in  these  <;ases«  Other 
patients  wish  to  eat  large  quantities  of  ice*  Others  desire  smoked  or 
salted  fish,  and  others  highly  spiced  dishes  of  various  sorts. 

It  IS  a  mistake  to  give  too  much  attention  to  these  cravings. 
They  are  a  neurotic  phenomenon^  and  if  one  be  indulged  anotlier  will 
often  take  its  place.  It  is  better  to  limit  the  diet  to  strictly  nutritious 
and  digestible  food,  using  a  simple  carminative  tonic  to  bring  about 
a  better  condition  of  the  stomach.  Broths,  soups^  meat  jellies, 
junket,  pancroatized  or  peptonized  milk,  beef-juice,  peptonired 
oyster-livers,  clam-broth,  kumiss,  vegetable  pur^a,  ^ggs  beaten  up 
with  lemon-juice  or  with  sherry,  scraped  beef  sandwich,  grilled 
marrow,  broiled  sweetbreads,  cream-toast,  and  all  fresh  fruits  id 
season  will  be  found  advantageous.  The  patient*s  taste  should 
be  especially  encouraged  in  the  matter  of  eating  fruit.  Such  cases 
will  sometimes  consume  very  large  quantities  of  oranges  to  great 
advantage. 

The  use  of  alcoholic  beverages  and  of  tea  and  coffee  should  be 
Y^ry  carefully  guarded.  If  the  patient  has  used  wanes  habitually,  a 
small  quantity  of  dry  white  wine  may  be  advantageous.      Although 

*G»ntier  {Archiv  dt  Tocdogie,  Jan.,  1895)  has  treated  twenty  caseB  of  Tomtting  of 
pregnancy  by  the  galvanic  cDrrent.  The  positive  pole  is  nppljed  aboTe  the  rirbt 
clavicle,  the  negative  at  the  umbilicus.  The  current  Is  deeoendingp  of  slight  inteusirr 
&Dd  long  duration. 
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temporary  relief  may  follow  the  use  of  undiluted  brandy  or  whiskey, 
this  will  be  but  temporary,  aod  will  do  no  good.  Effervescing 
waters  or  mild  saline  waters  may  be  freely  taken.  Their  combina- 
tion with  wine  is  often  of  advantage.  If  coffee  be  used,  it  should 
preferably  be  blaek  and  freshly  made ;  and  if  tea  be  employed, 
English  breakfast  tea  freshly  made  with  lemon  and  a  small  quantity 
of  sugar  will  be  l>est  borne.  Tea  and  coffee  taken  continually  aggra- 
vate the  condition  present  instead  of  relieving  it. 

Considerable  importance  attaches  to  the  manner  in  which  food 
be  given  and  the  surrounding  circumstances  as  welL  Food  must  be 
prepared  in  the  best  possible  manner,  and  served  in  the  most  appe- 
tizing way  and  amid  the  most  pleasant  surroundings.  The  patient 
wnll  occasionally  exjwricnce  a  marked  revival  of  apj>etite  if  she  goes 
to  the  house  of  a  friend,  where  an  entire  change  of  surroundings 
proves  most  beneficial.  The  patient  should  not  be  consulted  on  each 
occasion  regarding  her  food,  and  if  possible  she  should  not  order  it, 
but  the  preparation  of  her  diet  should  be  entrusted  to  a  nurse  or 
a  competent  and  faithful  servant. 

When  it  is  found  impossible  with  ordinary  precautions  to  nourish 
the  patient  by  the  stomach  lavage  should  be  tried.  This  is  often 
followed  by  tempomry  relief,  but  is  rarely  of  permanent  benefit. 
When  the  st4:*mach  will  retain  nothing  rectal  feeding  is  our  best 
resource.     The  following  formula  have  been  found  advantageous:' 

1 .  Beef-tea,  oz,  3  ; 
Yolk  of  1  raw  egg, 

Brandy,  oz.  } ; 

Liquor  pancreaticus,  dr.  2. 

2.  One  whole  raw  egg, 

Table  salt,  gr.  15; 

Peptonized  milk,  oz,  3; 

Brandy,  oz,  J. 

3.  Beef-tea,  oz.  2 ; 
Brandy,  oz.  ^ ; 
Cream,  oz.  \. 

4.  Beef-tea,  oz.  2, 
One  whole  raw  egg. 

5-  Beef-juice,  oz.  1. 

6.  Beef-essence,  oz.  6. 

7.  Whites  of  two  raw  eggs, 

Peptonized  milk,  oz.  2. 

Two  eggs. 
'  These  formiil«  were  kindly  furnished  for  my  Trtatue  m  Obiletrica,  by  Mm  M.  E, 
Smith f  Chief  Nurse  of  the  Fhilad(;l|rhia  Hospital* 
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While  rectal  feeding  is  being  carried  od  the  bowels  should  be 
thoroughly  washed  out  each  morning,  and  scrupulous  asepsis  must 
be  practised  with  the  rectal  tube  and  strict  cleanliness  with  tk 
patient.  The  jwtient  may  be  often  turned  on  the  left  side  to  advan- 
tage and  her  hips  elevated  before  the  insertion  of  the  injection. 

As  adjuvants  to  the  care  of  the  patient's  nutrition,  precautions 
must  be  tiiken  that  her  strength  be  preserved  in  every  possible 
way.  Not  only  must  rest  in  bed  during  the  whole  or  part  of  the 
day  be  insisted  upon,  but  influences  disturbing:  the  nervous  svstem, 
fatigue,  shock,  (extremes  of  cold  and  heat,  anxiety,  and  mental 
depression  must  all  l)e  guarded  against  so  far  as  possible.  It  is 
often  exceedinp^ly  imj)ortant  to  take  a  patient  absolutelv  away  from 
her  usual  surroundings.  She  should  be  entrusted  to  the  care  of  a 
nurse,  or  of  a  faithful,  kindly,  and  intelligent  friend.  When  the 
patient  is  too  weak  to  be  moved  she  should  be  freed  at  home  from 
annoyance  or  interniption  from  every  quarter. 

We  may  obtain  a  slight  result  in  these  cases  by  inunctions  with 
nutritious  substances ;  thus,  olive  oil  (two  parts)  and  alcohol  (one  part) 
may  be  employed  once  daily  after  a  warm  sponge-bath.  The  care  of 
the  skin  must  be  assiduous,  and  very  light  massage  with  gentle  bath- 
ing often  proves  advantageous. 

No  case  of  this  sort  can  be  intelligently  and  thoroughly  treated 
without  a  vaginal  examination  to  determine  the  presence  or  absence 
of  ])elvic  conditions  that  may  seriously  influence  the  progress  of  the 
patient's  malady.  Jf  the  womb  be  found  in  abnormal  position,  it 
must  be  replaced  and  a  proper  support  applied.  Tampons  of  carded 
wool  are  espeeially  advantageous,  and  may  be  made  of  a  size  and 
shape  suitable  for  each  individual  case.  The  patient  should  be  put 
in  the  knee-chest  j)ostare,  the  posterior  wall  of  the  vagina  drawn 
strongly  backward  by  a  Sims  speculum,  and  the  entire  pelvic  viscera 
allowed  to  gravitate  upward  and  forward.  A  suitable  tampon  mav 
then  he  applied,  while  th(^  patient  still  retains  this  posture.  In  a  few 
cases  improvement  has  followed  raising  the  hips  of  the  patient  to  a 
very  marked  degree.  The  explanation  of  this  result  is  found  in  the 
fact  that  in  these  cases  the  uterus  is  just  about  to  ascend  out  of  the 
pelvis  into  the  abdomen,  and  that  the  raising  of  the  hips  contributed 
to  this  result. 

Rei)eated  trial  has  been  given  of  cervical  dilatation  for  this  dis- 
order. Either  the  finger  or  an  instrumental  dilator  may  be  emploved. 
In  cases  in  which  the  mucous  membrane  of  the  cervix  is  swollen  and 
reddened  this  may  he  accompanied  by  the  application  of  tincture  of 
iodine  to  the  cervix.  Some  patients  are  relieved  by  this  ;  in  many  it 
is  without  avail. 

In  cases  in  which  exhaustion  is  extreme  hypodermoclysis  or  intra- 
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venous  transfusion  is  indi(.^ted.  This  will  serve  as  a  temporary 
exjR'dient  to  maintain  the  action  of  the  heiirt.  It  is  especially  Ui^fnl 
after  ofiemtion  when  it  beronies  nceessiiry  to  empty  tlie  uterus. 

In  a  C(nLsiderable  number  of  cas<^s  the  mobt  carefully  devised  and 
thoroughly  j)erfornied  treatment  is  without  avail.  The  jwitient  may 
cease  t4>  vouiit,  but  the  sensation  of  njinsea  conti tines  while  exhaustion 
rapidly  increases.  Signs  of  a  dangerous  condition  arc  to  be  found  in 
coffee-ground  di.seharges  from  the  stomach  or  bowels ;  in  obstinate 
burning  or  boring  |min  l>Gneath  the  sternum  ;  in  sonles  upon  the 
mouth  and  tongue ;  in  a  rapid,  feeble  pulse  ;  and  in  the  pcn^istence 
of  the  sensation  of  nausea.  An  examination  i>f  the  urine  in  these 
patients  will  show  that  w^hen  a  critical  coudititm  has  arisen  there  is  a 
considerable  diminution  in  the  solids  secreted,  while  albuminuria  may 
develop.  Under  thi^e  conditions  no  greater  mistake  can  be  made 
than  to  delay  the  emptying  of  the  uterus. 

In  terminating  pregnancy  in  these  cases  methods  of  gradual 
dilatation  of  the  uterus  should  not  be  chosen  during  early  pregnancy. 
The  degree  of  exhaustion  which  accompanies  continued  suffering  is  so 
great  that  the  womb  should  lie  emptied  under  an  anaesthetic  and  as 
rapidly  as  is  consistent  with  safety.  The  pjiticnt  should  be  aniBthet- 
ized  with  ether  or  with  chloroform  and  oxygen,  and  the  womb  dilated, 
pi^ferably  by  solid  dilators.  The  civum  should  be  curetted  away  and 
the  womb  thoroughly  eoiptied.  Should  there  be  a  tendency  to  hem- 
orrhage, a  jiacking  of  iodoform  gauze  is  indicated.  After  the  curetting 
the  womb  should  be  carried  well  up  in  the  pelvic  cavity  by  a  vaginal 
tampon  of  bichloride  gauze.  This  should  be  replaced  at  intervals 
sufficiently  short  to  keep  the  womb  supported  and  to  lessen  distinctly 
the  tension  upon  the  pelvic  tissues.  In  successful  cases  the  sensation 
of  nausea  ceases  as  soon  as  the  patient  wakes  from  the  amesthetic. 
It  is  noteworthy  tliat  in  these  cases  she  does  not  commonly  vomit 
after  rousing  from  the  anaesthesia. 

The  after-treatment  of  these  patients  requires  a  thorough  correc* 
tion  of  the  profound  anaemia  which  is  present.  Nux  vomica,  Fowler's 
solution^  an<l  gentian  may  be  used  to  advantage,  while  some  easily 
assimilated  preixiration  of  iron  may  be  taken  after  meals.  Massage 
IS  of  especial  value,  while  an  abundance  of  fresh  air  and  a  suitable 
climate  are  most  im|>ortant.  Under  these  precautions  patients  usually 
make  a  complete  recovery  and,  if  the  curetting  has  been  dooe  thor- 
oughly, a  succeeding  pregnancy  may  result  successful ly.* 


^  An  excellent  rlgumi  of  the  treatment  of  the  vomiting  of  pregimacj  wtll  be  found 
in  Bacon's  article,  Amtrioun  Journal  of  the  Mtditnl  ScienwM,  June,  1H9S.  pni^e  683. 
Interaiting  cues  are  aJao  reported  in  a  recent  paper  bjr  Kuehne,  MonatncKri/t  fik 
Gdiuriihi^B  und  OfnakoloffU^  Band  x.,  Heft  4,  IS^. 
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Abortion. 

The  treatment  of  abortion  naturally  resolves  itselT  into  propbj 

lactic  and  curative. 

In  prt.»venling  abortion,  con.stitutional  peculiarities  in  the  podent 
must  be  taken  into  consideration.  In  some  cases  the  uterus  has  be^n 
retroverted  tVir  a  niinilM?r  of  years,  and  as  it  occasioned  the  patient 
no  distress  the  condition  did  not  become  evident  until  pregnancv 
(H^eurred,  wlien  the  enlarged  womb  bcM^me  incarcerated  in  the  hollow 
of  the  sacrum  and  abortion  resulted.  In  other  cases  a  sbarplv  ante- 
flexed  uterus  unfolded  with  such  ditHciilty  when  pregnancy  ocscurred 
as  to  ciiuse  abortion.  It  is  difticuU  to  prevent  these  accidentia  in  sucL 
patients  l>ecaiise,  in  the  lack  of  positive  suffering  before  marriage, 
they  rarely  consult  a  physician.  When,  however,  an  abortion  occurs 
and  such  a  condition  be  present,  the  opportunity  to  remove  this  cansal 
factor  should  not  be  neglected* 

Many  w^omen  during  the  first  pregnancy  have  no  idea  regarding 
what  sort  of  exertion  is  dangi*rous  for  the  continuance  of  the  preg- 
nancy. They  must  be  cautioned  tliat  climbing  steep  stairs,  liftings 
reaching  liigh  above  the  head,  or  the  use  of  a  sewing-machine  or  an? 
otiier  appanitus  working  with  a  treadle,  is  distinctly  dangerous.  A 
prcguaiit  patient  will  often  endure  ccmsidenible  violence  without 
aborting  when  frequent  jarring  or  repeated  strains  not  noticed  at  the 
time  w^ill  result  in  aecident.s. 

All  disturbing  elements  so  far  as  possible  must  be  removed  from 
the  patientls  life.  Emotional  disturbances,  profoundly  depressing 
conditions,  great  anxieties,  and  continued  worry  must,  if  possible^  be 
avoided.  There  can  be  no  doulit  that  vicious  dress  and  waist-con- 
striction may  produce  abortion.  The  patient  should  adapt  her  clothing 
to  her  condition  so  soon  as  it  becomes  assured. 

In  cases  of  habitual  abortion  the  patient^s  history  must  be  care- 
fully examined  to  detect  the  cause  of  the  repeated  accidents.  If 
syphilis  be  present,  it  must  receive  approi>riate  treatment,  together 
wnth  medication  addressefl  to  the  anaemic  condition  which  accompanies 
it  If  a  chronic  displacement  of  the  womb  be  the  causative  factor, 
this  must  be  corrected  ;  and  if  a  certain  period  of  gestation  has  proved 
especially  hazardous,  the  patient  should  pass  this  peritxl  in  bed. 

In  cases  in  which  the  general  state  of  the  patient  is  bad,  and  in 
wduch  she  is  distinctly  failing  in  strength,  she  should  he  put  to  lied 
under  suitable  care  for  the  first  few  months  of  pregnancy.  Under 
these  circumstances  abortion  may  be  prevented. 

When  symptoms  of  abortion  appear  in  pain  and  hemorrhage,  the 
first  indication  is  to  put  the  patient  absolutely  at  rest.  She  shoultl 
not  leave  her  bed  to  empty  the  bowels  or  bladder.     All  disturbing 
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influences  must  be  prevented,  the  patit^nt  should  be  encouraged  to 
hope  tliat  a  favorable  issue  may  result,  and  she  should  have  the  ser- 
vices of  a  competent  attendant  or  nurse.  An  antiseptic  napkin 
should  he  worn,  and  all  discharges  should  be  examined  by  the  pliysi- 
Clan  in  attendance.  The  patient  should  lie  especially  cautioned  not 
to  throw  away  blood -clota,  but  to  save  them  for  the  physician's  exami- 
nation. A  semi-liquid  diet  and  the  regulation  of  tlie  bowels  by 
enemas  or  simple  remedies  should  be  enforced.  If  the  patient  be 
highly  nervous  and  complain  of  considerable  pain,  opium  may  be 
used  suthciently  to  give  rest  at  night.  It  is  not  our  experience  that 
opium-narcosis  prevents  abortion,  but  rather  that  it  favors  the  sepa- 
nition  of  the  ovum  from  the  wall  of  the  uterus  and  makes  its  ulti- 
mate discharge  inevitable.  Opium  may  be  given  to  these  patients  in 
rectal  suppository  containing  from  i  to  J  grain  of  the  aqueous  ex- 
tractj  with  \  grain  extract  of  belladonna,  2  grains  of  iodoform,  and 
cacao-butter  sufficient  to  make  tlie  suppository.  One  should  be 
inserted  in  the  bowel  in  the  early  evening.  If  the  patient's  condition 
of  restlessness  be  acute,  and  it  is  desirable  to  check  it  as  soon  as  pos- 
sible, morphia  must  be  given  by  hypodeTmatic  injection.  It  should 
he  remembered  that  many  of  these  cases  are  in  a  weak  and  prostrate 
condition,  ami  that  women  in  such  a  state  are  often  very  susceptible 
to  the  action  of  oi>ium.  The  dose  should  rarely  exceed  J  grain  of 
morphia  combined  with  atropine,  and  it  should  preferably  be  given 
at  the  usual  bedtime.  In  some  {jatients,  codeia  is  quite  sufficient  to 
control  the  juitient's  restlessness.  In  other  patients,  rectal  injections 
of  bromides  with  choral  hydrate  prove  efficient.  It  must  be  remem- 
bered that  no  sedative  prevents  the  separation  of  the  ovum  from  the 
wall  of  the  womb,  but  rather  encourages  it,  if  given  in  large  doses, 
by  favoring  relaxation  of  the  uterus.  In  c:ises  in  which  the  womb 
is  found  enlarged  and  very  flabby,  success  has  sometimes  followed 
the  nse  of  tonic  doses  of  strychnia,  the  uterine  muscle  contracting 
tinder  this  drug  and  retaining  the  ovum  within  the  cavity  of  the 
uterus.  Vil>urnuni  prunilblium  has  enjoyed  considerable  reputation 
as  a  uterine  sedative.  The  w^riter  has  never  seen  it  do  harm,  and 
has  rarely  been  positive  that  it  did  good. 

Should  hemorrhage  continue,  abortion  sooner  or  later  is  inevitable, 
and  the  lo?=5S  of  blood  should  be  terminated  as  so<3n  as  p*)ssible,  Wiiile 
it  is  said  that  very  rarely  a  patient  dies  from  hemorrhage  following 
al>ortion,  it  is  true  that  the  patient  may  become  so  weakened  from 
this  cause  as  readily  to  become  septic  or  occasionally  to  perish  from 
shock  under  the  use  of  an  aniesthetic.  Ab  the  abortion  proceeds 
the  physician's  efforts  must  be  directed  to  securing  the  complete 
expulsion  of  the  ovum  in  an  aseptic  manner.  Antiseptic  napkins 
must  be  worn,  and  the  external  parts  should  be  thoroughly  cleansed 
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with  soap  and  water  and  with  bichloride  solution  (1  :  2000).  If  it 
is  feared  that  the  patient  may  become  contaminated^  the  vagim 
should  be  thoroughly  douched  with  bichloride  solution  (1:4(X)0), 
and  every  precaution  taken  to  render  the  hands  of  the  physician 
and  nurse  antiseptic  before  examining  or  manipulating  the  patient 
The  patient  should  be  encouraged  as  the  pains  grow  worse  to  a^^ist 
them  somewhat  by  bearing  down ;  and  she  may  assume  the  semi- 
upright  posture  to  secure  if  possible  the  complete  expulsion  of  the 
ovum.  If  this  occurs,  and  the  physician  sees  the  entire  ovum,  ex- 
amines it  carefully,  and  is  convinced  that  nothing  remains  within 
the  womb  except  the  decidual  membrane,  further  interference  is 
unnecessary.  Unless,  however,  the  physician  can  personally  assure 
himself  that  such  is  the  case,  it  is  his  duty  to  introduce  the  finger 
or  a  curette  within  the  uterus  and  to  explore  its  cavity  thoroughlr. 
If  the  patient  is  nervous  and  frightened,  this  should  be  done  under 
an  anajsthetic.  It  is  our  custom  when  employing  an  aniesthetie  to 
use  ether,  to  dilate  the  womb  thoroughly,  to  examine  it  with  the 
finger,  and  to  curette  and  wash  it  out.  If  a  tendency  to  hemorrhage 
exists,  the  uterus  is  tamponed  with  iodoform  ganze.  The  womb 
must  then  be  placed  in  proper  position  in  the  pelvis  and  supported 
in  that  ]>osition  by  a  vaginal  tampon  of  bichloride  gauze.  In  this 
way  proper  drainage  of  the  uterine  cavity  is  secured  and  the  risks  of 
infection  greatly  lessened.  Under  strict  antiseptic  precautions  the 
patient  should  make  after  abortion  an  uninterrupted  recoverv,  so 
far  as  the  local  conditions  are  concerned.  Attention,  however  must 
be  paid  to  the  correction  of  any  displacement  of  the  womb  which  raav 
have  caused  the  abortion,  or  to  anaemia,  syphilis,  or  any  other  consti- 
tutional disorder  which  may  have  been  instrumental  in  pnxlucine  the 
accident.  If  the  patient  be  thoroughly  treated  at  this  time,  thenext 
pregnancy  should  result  successfully  and  the  general  health  of  the 
patient  be  decidedly  improved.  If,  however,  she  be  not  treated  in  a 
thorough  and  competent  manner,  an  abortion  is  the  beginning'  of  ill- 
health  lasting  through  the  life  of  the  individual. 

In  cases  of  abortion  complicated  by  septic  infection  there  is  much 
which  can  he  done  through  general  treatment  to  prevent  serious  lesions 
of  tiie  tubes  and  ovaries.  The  uterus  should  first  be  thorouehlv 
emi)tied  and  cleaned ;  the  patient's  bowels  should  l>e  thoroughly 
moved  by  Rochelle  salt  or  sulphate  of  magnesium.  If  fever  be 
present,  ice-bags  should  be  placed  on  the  lower  portion  of  the 
abdomen,  and  these  means  will  often  render  unnecessary  the  use  of 
opium.  Strychnia  should  be  given  in  tonic  doses,  alcohol  should  be 
freely  administered,  liquid  and  predigested  food  should  bo  given  in 
abundance,  and  special  symptoms  should  be  met  by  the  use  of  remedies 
addressed  to  them.     If  the  patient  cannot  sleep  at  night,  eodeia  in 
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A-gniin  doses,  together  with  alcohol,  will  usually  he  efficient.  While 
the  patieut  cannot  be  purged  bjr  salines  dail)*,  still  the  bowels  should 
he  kept  fWely  moved.  When  the  satine  is  not  given  by  the  month  it 
may  be  administered  by  the  bowel  in  the  following  combination; 

Sulphate  of  magnesium,  oz.  1  ; 

Glycerin,  oz,  1 ; 

Spirits  of  turjwutine,  dr.  2 ; 

Water,  oz,  8. 

This  should  be  injected  as  high  in  the  bowel  as  possible  througli  a 
soft  rectal  tube.  It  will  u.sually  result  in  a  free  discharge  of  fiecal 
matter*  These  measures  in  our  hands  have  been  succcissful,  in  most 
cases  of  septie  abortion,  in  preventing  peritonitis  and  in  causing  the 
nltinjate  disappearance  of  lesions  in  the  tubes  and  ovaries.  In  our 
experience,  it  is  best  not  to  employ  frequent  copious  hot  vaginal 
douches  after  septic  abortion,  but  simply  to  irrigate  the  vagina  with 
sufficient  frequency  to  keep  it  clean. 

The  T0X.S1MIA  OP  Pregnancy. 

Few  patients  while  in  the  pregnant  condition  escape  from  dimin- 
ished excretion  caused  by  the  increased  demand  upon  the  maternal 
organ ij^m.  80  slight  may  be  the  degree  of  this  condition  that  it  may 
remain  entirely  undetecte<l  and  its  effects  be  ascribed  to  another  cause. 
Thus  many  of  the  mental  and  nervous  pecidiarities  of  the  pregnant 
condition  are  found  to  disapjwar  when  the  patient's  excretory  organs 
are  roused  to  increast^d  activity.  While  we  may  not  be  able  to  identify 
the  precise  toxin  causing  these  phenomena,  there  can  be  no  doubt  that 
the  products  of  the  patient's  own  tiBsues  furnish  the  poisons  which 
depress  her. 

This  condition  may  be  diagnosticated  through  the  nervous  plie- 
nomena  of  toxaemia,  by  observing  the  action  of  the  excretory  oi^ms, 
and  by  an  examination  of  the  urine. 

The  diagnosis  made,  successful  treatment  demands  a  thorough 
survey  of  the  patient's  hygiene  with  precise  directions  regarding 
food^  the  use  of  water,  baths,  dress,  exercise,  and  general  hygiene. 
In  selecting  diet  for  these  aises  ftxjd  should  a:s  nearly  as  possible  be 
embraced  in  the  categtiry  of  milk,  fruit,  and  bread.  The  heavier 
sorts  of  food  must  be  entirely  omitted  ;  meat  may  often  be  given  up 
to  great  advantage,  while  an  abundance  of  fruit,  of  vegetables,  milk, 
and  well-baked  bread  sliould  form  the  remainder  of  the  diet  To 
stimulate  the  i)atient's  excretions,  if  the  tongue  be  furred  and  coated, 
J  grain  of  calomel  with  several  grains  of  sodium  bicarbonate  may 
be  administered  every  other  night  for  a  week.     On  the  morning  fol- 


THE  THERAPEUTICS  OF  FRBGS^AJCCY,   ETa 


r\ 


lowing,  Rochelle  salt  or  citrate  of  magneeiuiu  must  be  taken*  For 
^ntinueil  use,  a  mild  saltne  water  is  best.  Celeatin  Vichy  wheo  ii 
can  be  obtained,  or  moderate  doses  of  Rochelle  buH  iq  an  abuodflnce 
of  water,  answer  this  purpiise  best.  To  remedy  the  constipation 
which  is  often  present,  after  the  liver  has  acted,  the  bowels  must  bt 
moved  daily  by  rascara,  by  suppository^  or  by  injections.  Water 
should  be  taken  with  regularity  and  in  exact  4Uiiutitie^*  Fmm  one 
to  two  quarts  may  be  consumed  to  advantage  in  twenty-four  hoar?, 
it  being  taken  uiwn  rising  in  the  morning,  between  meals,  and  oo 
retiring  at  night* 

To  relieve  the  restlessness  from  which  many  of  these  patients 
suffer  at  night,  a  warm  hath  before  retiring  is  especially  valuable, 
A  coul  sponge  in  the  morning  fthould  also  be  employed.  Abundant 
fresh  air,  the  use  of  woollen  clothing  next  the  i^kin,  and  entire  free- 
dom from  constriction  by  clothing  are  also  necessary  for  tliese 
jiatients*  Outdcjor  exercise  which  stops  short  of  absolute  fatigue 
and  exhaustion  is  of  great  benefit.  Patients  may  be  encoumged  to 
walk  or  drive,  spending  as  many  hours  as  jiossible  in  the  open  'r 
In  crises  in  which  the  patient  has  become  exhausted  through  esiv- 
give  work  or  through  excessive  mental  anxiety  she  should  be  put  at 
absolute  rest  in  bed.  This  is  especially  important  in  cases  io  which 
melancholia,  great  appiT'heusion,  obstinate  neuralgias,  and  other 
phenomena  of  exhaustion  are  present. 

If  the  physician  fails  in  his  treatment  of  toxaemia,  eclam|isia  will 
develop.  In  the  presence  of  this  severe  complication  of  pregnancy 
tentative  treatment  is  worse  than  useless.  T\vo  indications  are 
plainly  present :  the  first  is  to  control  the  convulsions  ;  the  second, 
to  cause  the  patient  to  eliminate  as  rajiidly  as  possible  the  poi>on 
which  causes  them* 

For  controlling  the  convulsions,  chloroform  is  most  easily     '    ' 
istered,  most  ctRcient,  and  in   the  majority  f>f  cases   most  g^ 
useful.     It  should  be  given  freely  mixed  with  air,  and   its  adminis* 
t ration  should  begin  at  the  first  sign  of  convulsions,  and   not  when 
the  fit  has  fully  developed. 

To  cause  the  patient  to  eliminate  as  rapidly  as  possible,  the  liver, 
kidneys,  and  intestine  should  be  made  to  act  and  the  skin  should  be 
stimulated.  If  possible,  the  stoniiich  should  be  wnshed  out  until  tlie 
water  returns  clear,  and  from  2^  to  5  grains  of  calomel  with  froin 
10  to  20  grains  of  bicarbonate  of  sodium  should  be  poured  through 
the  tube  into  the  stomach  and  allowed  to  remain,  A  soft  rectal  tulM? 
should  be  carried  as  far  as  possible  into  the  bowel,  and  from  one  to 
three  gallons  of  warm  normal  salt  solution  be  introdured.  The 
patient  should  be  catheterized,  the  amount  of  urine  obtained  noted, 
and  the  urine  examined.     The  patient  should  be  placed   in  a  pack 
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composed  of  blankets  wrung  out  of  hot  water,  the  legs  being  separ- 
ately wrapped  to  permit  the  introduction  of  fluid  into  the  rectum  or 
a  vaginal  examination  if  neces.sary.  An  ice-bag  or  cloth  wrung  out 
of  cold  water  is  needed  upon  the  forcJiead  of  the  patient.  If  tlie 
patient^a  puke  be  strong,  the  pulse-tension  high,  the  pulse  heavy  and 
rt^gulur,  10  minims  of  the  fluid  extract  of  ve  rat  rum  viride  ailmin- 
ii^tered  hypodermaticiilly  will  lessen  pul&e-tension  and  favor  relaxa* 
tion  of  the  neck  of  the  womb.  If  a  result  is  not  quickly  obtained, 
10  minima  more  may  be  gi%'en  in  tliirty  niiiuites,  and  thirty  minutes 
later  a  third  dose  of  10  minims^  making  30  niiuinis  in  alL  Under 
the  use  of  this  drug  the  pulse  should  drop  below  80  within  one 
hour 

Hypodermoclysis,  or  intmvenoua  transfusion  with  normal  salt 
solution^  is  strongly  indicated  in  these  cases.  If  veratrum  viride  be 
employed  and  transfusion  or  hyp(>dermoc lysis,  the  indication:^  for 
bleeding  are  more  satisfactorily  fulfilled  than  when  bliXKl  is  drawn 
from  the  veins.  The  quantity  of  fluid  to  be  used  beneath  the  skin 
or  in  the  veins  is  limited  only  by  its  rapid  absorption.  Usually  from 
one  to  two  quarts  may  be  employed  to  advantage. 

As  regards  the  rapid  emptying  of  the  uterus,  the  hint  given  by 
Nature  sluiuld  lie  followed  rather  than  any  independent  proet^dure* 
If  it  be  f*»uud  that  the  womb  l>e  dilating,  the  child  descending 
through  the  birth-canal  until  its  extraction  can  lie  readily  performed 
by  version  or  the  use  of  forceps,  labor  should  be  terminated  as  soon 
as  jjortsible.  If,  however,  the  cervix  be  tightly  shut,  the  womb 
should  not  receive  interference.  If  the  patient  be  rescued  from 
toxiemia,  the  pregnancy  may  go  on,  or  the  patient  will  come  into 
spontaneuus  labor,  which  c^n  receive  suitable  assistance. 

We  mention  in  this  connection  the  treatment  of  eclampsia  by 
large  doses  of  morphia,  by  rectal  injections  of  hydrate  of  chloral  and 
bromides,  by  hy|XNlermatic  injections  of  pilocarpine,  by  Ciesarean  sec- 
tion and  forced  and  rapid  delivery,  because  we  believe  them  to  be 
inferior  to  the  method  of  treatment  fully  described.  This  opinion 
is  based  upon  i>ersonal  experience. 

Patients  who  recover  from  eclampsia  are  exposed  to  certain  dan- 
gers which  require  additional  precniution  on  the  part  of  the  |»hysician 
in  attendance.  Chronic  lesions  of  the  kidney  not  infrequently  follow 
this  serious  complication.  Restricted  diet,  the  plentiful  use  of  water, 
and  the  regulation  of  personal  hygiene  are  neceBsaiy  for  some  time. 
Pregnancy  should  be  avoided  for  several  years,  and  the  geneml 
health  of  the  patient  made  as  good  as  possible.  Aniemia  is  a  fre- 
quent result  of  the  toxsemia  which  lends  to  eclampsia.  Thi.^i  requires 
thonmgh  and  prolonged  treatment  in  connection  with  the  proper 
repair  of  lesions  oocasioned  by  labor. 
Vol.  Uh-Ai 
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Diseases  of  the  Heart  Oompucatiko  Pbbgnanct. 
Pregnancy  may  occur  in  patients  sufferings  from  diseases  of  the 
heart.  The  increased  strain  thrown  upon  the  orgaDism  during  preg- 
nancy naturally  tends  to  aggravate  pre-existing  tendencies  to  d^n- 
eration  of  the  heart-muscle  and  dilatation  of  the  chambers  of  tk 
heart.  It  is  especially  important  tliat  compensation  be  maintained 
during  pregnancy.  The  use  of  drugs  directly  addressed  to  stimula- 
tion of  the  heart-muscle  must  be  carried  out  with  caution  lest  exhaus- 
tion of  this  muscle  supervene.  It  is  better  to  pay  especial  attention 
to  the  patient's  nutrition,  thus  allowing  the  physiolog^'cal  hypertrophy 
of  pregnancy  to  produce  increased  compensation.  When  the  heart- 
muscle  begins  to  fail  compensation  is  lost  and  dilatation  is  threatened* 
and  pregnancy  must  be  terminated.  This  sliould  be  done  in  the 
quickest  and  least  painful  manner  possible ;  and  although  the  patient's 
dyspncjea  may  be  severe  anaesthetics  may  be  safely  used  during 
delivcrj'.  A  moderate  blood-loss  during  labor  should  not  be  checked, 
as  it  tends  rather  to  relieve  the  patient.  Cardiac  stimulants  are 
required  imme<liately  after  the  emptying  of  the  uterus,  as  rapid 
dilatation  and  fatal  syncope  may  occur  at  this  time.* 

Accidental  Hemgrbhaqb  DuRma  Pbegnakct. 

Premature  separation  of  the  placenta  is  accompanied  by  hemor- 
rhage characterized  as  accidental.  This  may  result  from  the  prema- 
ture separation  of  a  normally  situated  placenta  or  from  a  placenta 
prajvia.  In  the  former  ease  the  symptoms  of  concealed  hemorrhai^ 
— rapid,  feeble  pulse,  pallor,  shock,  and  air-hunger — ^gradually  de- 
velop. The  uterine  muscle  is  partially  contracted  ;  the  fa'tus  can 
with  (lifHciilty  l)e  outlined  ;  the  fuotiil  heart-sounds  grow  weaker  and 
with  altered  frequency.  There  is  sometimes  the  history  of  a  blow,  a 
fall,  or  bruise  of  the  abdomen.  In  this  dangerous  complication  delav 
is  almost  invariably  fatal.  The  membranes  should  be  ruptured,  the 
uterus  stimulated  to  contract,  and  the  womb  emptied  as  rapidlv  as  i? 
safe.  Intravenous  saline  transfusion,  the  hypodermic  use  of  strychnia 
and  ergot,  copious  hot  irrigation  of  the  womb,  and  packing  with 
iodoform  gauze  will  be  neeessiirv  at  the  moment  of  delivery.  The 
child  is  almost  inevitably  lost  if  a  considerable  area  of  placenta 
becomes  sej)a rated.  The  life  of  the  mother  can  be  rescued  onlv  bv 
prompt  and  skilful  action. 

In  central  placenta  pra^via  the  patient  is  in  imminent  danger  until 

^  An  interesting  clinical  lecture  upon  this  subject  by  Pinard  is  found  in  the  MedM 
PrcjfSy  1898,  No.  3005.  In  ISOhstetrique^  1896,  No.  1,  Deraelin  contributes  an  interest- 
ing paper  upon  the  subject  with  statistics.  Lea  [Medical  Chronidt^  Oct.,  1896)  de8C^ibe^■ 
fully  seven  cnstw  of  heart  disease  complicating  pregnancy  and  labor,  and  draws  attention 
to  the  cardinal  points  in  treatment. 
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the  womb  is  emptied.  Dilatation  of  the  cervix  by  the  use  of  the 
aseptic  gauze  tatiipou  ;  prompt  delivery  by  versioOj  either  iuteroul  or 
bipolar;  free  stiioulution  with  tniTisfiision ;  the  hot  intrauterine 
douche  and  tampon  ;  and  strict  cleanliness  are  absolutely  essential 
to  succe?*s  in  these  cases.  The  most  iinjxirtant  consideration  which 
tlie  prticti tinner  can  Iwar  in  mind  lit  treating  cases  of  centml  plaeeuta 
prievia  is  t!ie  fact  that  from  the  moment  when  the  diagnosis  is  made 
until  the  patient  is  safely  delivered  the  case  demands  his  individual 
attention. 

In  other  cases  of  placenta  pnevia  when  the  placenta  is  not  central, 
but  is  partial,  lateral,  or  marginal,  the  membranes  should  be  ruptured 
and  the  fu-tus  brciught  down  into  the  cervix,  when  the  pressure  of  the 
cldhi  will  control  bleeding.  These  cases,  if  early  diagnosticated  and 
promptly  treated,  rarely  become  of  great  severity,* 

The  Treatment  op  Labor. 

We  rarely  meet  patients  sai  physiologically  perfect  that  parturition 
is  mit  more  successfidly  accomplishcil  by  judieirHis  aid  on  the  |uirt  of 
the  physician.  The  treatment  prepanitory  to  hibitr  consists  in  a 
thoroiijj^h  examination  of  the  patient  by  f>clvimetry,  |udpationp  and 
auscultation,  so  that  the  physician  is  fidly  informed  regarding  the 
pnsition  and  prcscntition  of  tho  fietus  and  its  locution  in  the  |K'lvis 
I  if  tlie  mother*  If  he  knows  that  all  of  the  mechanical  factoi*s  for 
normal  labor  are  present,  he  is  jnstifietl  in  abstaining  from  active 
interference  and  in  maintaining  the  patient's  strength,  knowing  that 
a  successftd  issue  will  follow.  If,  however,  he  is  unaware  of  the 
existence  of  an  abnormal  pelvis,  an  unfavorable  presentation,  or  some 
otlicr  complication,  he  may  delay  until  too  late  active  treatment  which 
might  save  the  life  of  the  child  and  [xjssibly  that  of  the  mother  also. 

When  by  preliminary  examination  it  is  seen  that  s{K>ntaneons  birth 
can  result,  if  the  mother's  expulsive  effort  be  normal,  the  physician's 
treatment  during  the  first  stiige  of  labor  must  In?  adapted  to  n»duoe 
the  suffering  of  this  peritxl  to  a  minimum,  to  further  dilatation  of  the 
OS,  anil  to  sustain  the  patient's  strength  for  the  muscular  effort  re- 
quired in  the  expulsive  stage  of  labor.  There  is  no  sedative  drug  of 
pro  veil  value  that  has  not  been  employed  to  mitigate  the  suffering  of 
the  first  stage  of  labor.  Few  are  of  positive  value,  however,  and 
many  are  disatlvantageous  from  the  fact  that  they  tend  to  lessen 
uterine  contraction  and  thus  delay  the  progreas  of  parturition.  We 
Iiiive  seen  gornl  results  follow  the  administration  of  hydrate  of  chloral 
given  in  doses  of  lU  grains  each  until  three  have  been  taken-  Should 
the  stomach  be  irritable,  20  grains  of  hydrate  of  chlonil  may  be  given 

*  In  the  American  Jtmrmil  ^  CHuUtria,  Fetmuur*  IS93,  jjimji*  It* I,  Ruseobetg  ecu- 
tributes  an  tJitereetiiig  paper  oo  •ccidotlal  bemorrhige  and  reports  cuet. 
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by  rectal  injection  in  1  ounce  of  warm  milk  and  3  ounces  of  water, 
and  repeattnl  in  one  hour  if  necessary.  Phenacetine  is  occasioiudlv 
useful  in  psitients  .susceptible  to  its  influence.  Codeia  by  hypodemiic 
injections  in  doses  of  \  grain  is  often  useful.  When  the  patient  is 
restless,  suffering,  and  anxious,  and  evidently  losing  strength  through 
fatigue,  the  hyiHHlerniic  use  of  \  grain  of  morphia  with  ^Jir  g™^  ^ 
atropine  will  be  followed  by  relief.  A  few  hours  of  refreshing  sleep 
will  prove  of  the  greatest  value  in  such  a  case. 

While  we  may  seek  to  mitigate  the  naggiug  pains  of  the  first  stage 
of  labor  by  drugs,  there  is  much  that  can  be  done  in  tlie  wav  of 
rational  treatment  witliout  drugs.  The  bowels  should  be  thoroughk 
waslied  out  by  a  copious  enema ;  and  we  have  found  2  ounces  of 
castor  oil  or  sweet  oil,  the  yelk  of  1  raw  egg  beaten  up  with  one 
tablespoonful  of  spirits  of  turpentine,  and  2  quarts  of  hot  castile 
8oai)-suds  a  satisfactory  enema  in  these  cases.  This  should  be  injected 
while  the  patient  lies  upon  her  left  side.  The  fluid  should  be  carried 
as  high  into  tlu*  bowel  as  possible,  and  the  patient  encouraged  to  retain 
it  until  fieeal  matter  has  become  thoroughly  softened.  The  relaxing 
influonce  of  a  hot  injection  in  the  rectum  is  considerable  in  furthering 
the  dilatation  of  the  cervix  uteri.  A  warm  tub-bath  is  also  of  decided 
value  in  these  cases,  and  serves  not  only  to  relax  the  muscular  tissues 
of  the  patient,  but  also  to  divert  her  attention  from  her  own  suffering. 
Some  have  employed  hot  vaginal  douches  to  promote  softening  of  the 
cervix  in  the  first  stii^^^e  of  labor.  The  objection  to  this  practice  lies 
in  the  fact  that  douclies  remove  the  normal  mucous  secretion  which 
is  germicidal  in  its  property,  and  that  danger  from  such  douches  must 
sometimes  arise.  It  has  not  been  our  practice  to  em])loy  this  method 
of  treatment.  While  the  child  is  descending  through  the  brim  of  the 
pelvis,  and  es])ocially  as  it  reaches  the  pelvic  floor,  the  posture  of  the 
patient  may  facilitiite  the  ])rogress  of  labor.  The  primiparous  patient 
should  be  up  and  ahont  as  long  as  her  comfort  will  permit.  If  she 
wishes  to  assnme  the  sitting  posture,  she  should  incline  the  bodv 
forward,  thus  directing  the  child  downward  and  backward  through 
the  pelvic  brim.  If  she  lies  down,  she  should  lie  upon  that  side 
toward  whic-li  the  presenting  part  is  directed,  as  rotation  will  thus  l)e 
facilitated.  AVith  these  methods,  which  are  simple  and  readily  appli- 
cable, much  can  be  done  to  avoid  the  use  of  drugs  and  to  facilitate 
the  progress  of  the  first  stage  of  labor.  It  must  not  be  forgotten 
that  the  patient  should  receive  licjiiid  food  at  sufficient  intervals  to 
maintain  her  strength,  and  that  should  she  be  threatened  by  exhaus- 
tion moderate  stimulation  should  be  combined  with  liquid  feeding". 

In  the  treatment  of  the  second  stage  of  labor  much  attention  has 
been  given  to  the  use  of  what  are  known  as  ecbolic  drugs.  Erw)t 
quinine,  nux  vomica,  and  various  other  substances  have  been  admin- 
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ist<^red  to  incnmse  the  vigor  of  uterine  contractions  anil  thus  expedite 
labor.  It  is  pos.sible  by  ergot  to  prcMluee  strong  tetanic  contractions 
of  the  uterine  muscle  ;  but  ex|jerienee  has  shown  that  injury  to  mother 
and  ehiki  often  results;  that  detention  of  the  placenta  may  occur; 
and  that  the  general  result  of  such  treatment  is  not  advantageous* 
There  is  no  drug  of  vahte  as  a  distinct  stimuhint  to  the  uterus  only. 
When  the  nervous  system  of  the  mother  is  deficieut  in  vigor  or  when 
she  is  threatened  with  exhaustion,  those  stimulants  which  enluince 
her  general  force  will  Ije  found  useful  in  labor.  Thus,  tonic  doses  of 
Bulphate  of  f|uinine,  of  alcohol,  of  tea,  or  of  coffee  are  useful  with 
many  patients,  (iuiniue  may  l>e  given  to  advantage  in  capsules 
combined  with  pepsin.  This  combination  with  liquid  fowl  is  often 
rctiiiueil  when  without  pe|>sin  the  quinine  would  be  rejected.  In 
some  cases  small  doses  of  strychnia  are  of  value  during  the  second 
stage  of  labor  in  prfxlucing  a  l»etter  tone  to  the  general  nervous 
system. 

The  use  of  ansesthcties  during  labor  is  a  reasonable  effort  to  reduce 
the  suffering  of  the  patient  at  this  time  to  a  minimum.  Were  it  not 
for  the  fact  that  surgical  anaesthesia  often  lessens  the  jKiins  of  labor, 
making  uterine  contractions  less  v^igorous,  and  thus  delaying  parturi- 
tion, the  use  of  amesthetics  WT>u1d  be  a  com {ui rati vely  simple  matter. 
Under  the  circumstances  the  pliysiclan  should  avoid  the  free  use  of 
amesthetics  until  labor  is  so  far  advanced  that  he  can  if  necessary 
terminate  the  delivery  by  forceps  or  version,  A  mild  degree  of 
aniesthesia,  however,  w^hich  lessens  the  patient's  suffering  at  the 
moment  of  the  expulsion  of  the  child  may  be  readily  pnKluced,  and 
is  of  great  value  to  the  patient  and  great  assistance  to  the  physician 
by  enabling  him  to  pri^vent  laceration  and  to  control  the  progress  of 
labor*  For  tbe  accomplishment  of  this  degree  of  amesthesta  chloro- 
form is  especially  adapt«^d.  It  is  readily  taken,  acts  quickly,  its  effect 
passing  off  promptly,  while  it  causes  less  nausea  in  many  cases  tlian 
does  ether.  On  the  other  hand,  it  is  more  relaxing  to  the  uterus  if 
given  freely,  and  w^ithout  due  caution  it  may  favor  relaxation  of  the 
womb  and  even  the  occurrence  of  post-pa rtiim  hemorrhage.  For 
this  reason  many  prefer  the  exclusive  use  of  ether. 

In  spontaneous  labors,  as  the  head  descends,  we  are  accustomed 
to  give  t]ie  patient  a  very  small  quantity  of  chloroform  at  the  time 
when  the  head  is  distending  the  f>elvic  floor,  and  when  a  few  strong 
uterine  contractions  will  exjiel  it,  This  is  best  done  by  pouring 
upon  a  napkin  or  handkerchief  enough  chloroform  to  wet  an  area  the 
^VL^  of  a  quarter,  allowing  the  patient  to  hold  this  over  the  nostrils 
while  breathing  deeply.  At  the  moment  when  the  head  must  be 
restrained  to  prevent  its  rapid  expulsion,  the  patient  is  given  more 
chloroform  and  m  allowed  to  become  slightly  narcotized.     In  this 
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condition  she  feels  little  if  any  pain,  although  patients  have  stated 
that  they  heiird  what  was  said  at  the  time.  A  few  moments  of  this 
stage  of  anH>sthesia  enables  the  physician  to  deliver  the  head  of  the 
child  entirely  under  his  control,  relaxes  the  pelvic  floor,  diminishes 
the  risk  of  laceration,  and  is  a  great  comfort  to  the  patient. 

It  is  occasionally  necessary  to  use  an  anaesthetic  to  enable  the 
physician  to  remove  the  placenta.  In  some  patients,  pain,  fright, 
and  resistance  are  so  great  that  it  is  impossible  for  the  physician  to 
remove  the  placenta  without  ana^thesia.  In  these  cases  a  small 
quantity  of  chloroform  is  most  efficient  and  convenient. 

In  obstetric  ojwrations  in  which  the  physician  desires  to  utilize  the 
contractions  of  the  uterus  ether  is  the  preferable  anaesthetic.  For 
the  use  of  forceps,  for  craniotomy,  for  rejMiir  of  the  cervix  and  pelvic 
floor  and  perineum,  for  curetting,  Cesarean  section,  and  svmphya- 
otoniy,  ether  is  to  be  preferred.  When,  however,  tlie  phvsician 
desires  to  relax  the  uterine  muscle,  rendering  it  absolutely  quiescent 
during  his  manipulation,  chloroform  is  the  better  anaesthetic.  For 
version,  for  manual  removal  of  the  placenta,  and  for  the  control  of 
eclampsia,  chloroform  is  preferred.  If  carefully  given,  the  danger 
of  hemorrhage  and  shock  is  not  increased  by  chloroform. 

Methods  of  local  ana?sthesia*  have  been  tried  during  labor,  but 
without  success.  The  use  of  cocaine  upon  the  cervix  or  injected  into 
the  pelvic  floor  has  not  proved  of  practical  value.  The  physician 
may  often  take  advantage  of  the  benumbing  influence  which  pressure 
exerts  upon  the  parts  when  it  is  necessary  to  close  the  pelvic  floor. 
It  will  be  found  that  stitches  may  be  inserted  with  com |>ii rati velv 
little  suffering  to  patients  if  the  needles  used  be  sharp  and  the 
stitches  be  inserted  as  soon  as  possible  after  the  delivery  of  the  child. 
Some  obstetricians  prefer  to  insert  the  stitches  before  the  expulsion 
of  the  placenta,  in  the  short  interval  which  follows  the  birth  of  the 
child  before  the  delivery  of  the  after-birth. 

The  treatment  of  the  third  stage  of  labor  requires  the  proper 
understand  in  tif  of  the  physiology  of  placental  separation  and  expul- 
sion, with  personal  attention  on  the  part  of  the  physician.  If  it  be 
remembered  that  the  ])lacentii  must  first  be  separated  from   the  wall 

'  An  intercstinj?  ]>aper  upon  tlie  influence  of  mor|>hine  and  ether  in  labor  mav  Iw 
found  in  the  Archiv  f'nr  (hjnakolofjiey  1808,  Band  40,  Heft  1,  by  Hensen.  He  shows 
that  morj)lnne  in  ordinary  doses  does  not  aflect  tlie  contraction  of  the  uterus  and 
abdominal  nnisclos.  Ktlier  and  chloroform  cause  the  contraction  of  these  muscles  to 
cease  temporarily. 

In  the  Boston  Mediad  and  Surgic(d  Journal^  August  26,  1897,  there  is  reported  a 
discussion  l)eft>re  the  Obstetricid  Society  of  Boston  upon  ana^thesia  in  obetetrics.  The 
practical  points  rejxardinc:  the  use  of  ether  and  chloroform  are  fully  treated. 

Ether  and  cliloroform  in  normal  labor  are  the  subject  of  a  thorough  paper  bv 
Bukoemsky,  in  the  Monalsschri/t  fiir  GeburtshiUfe  vml  Gyndkologiej  1896,  Hand  3, 
Heft  3. 
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of  the  uterus  and  then  exjieHeci,  post-partum  hemorrhage  will  often 
be  avoidcHi,     So  long  as  the  womb  remains  contracted  and  there  is 

no  bleeding  tiie  phvs^ician  should  wait  after  the  deh'very  of  the  child 
until  the  patient  giveg  evidence  that  the  n terns  is  ready  to  expel  the 
placenta.  Her  efforts  may  be  reinforced  by  pressure  applied  ui>on 
the  anterior  and  posterior  walls  of  tlie  uterus,  when  the  pkccula 
shonid  readily  be  removed.  Pulling  upon  tlie  cord,  rapid  and  ha^^ty 
efforts  to  remove  the  placenta,  or  rougli  raanipuktions  of  die  uterus 
are  unuecessary  and  injurious. 

As  soon  as  the  utenn  is  empty  it  is  customary  to  give  ergot,  and 
there  can  be  no  good  objection  made  to  this  pnx^edure.  Some  prefer 
to  administer  ergot  as  soon  as  the  child  is  born  an*l  before  the  placenta 
is  delivered.  In  our  experience,  however,  it  is  better  to  wait  until 
the  womb  is  empty,  controlling  its  condition  after  the  expulsion  of 
the  child  by  the  hand.  The  fluid  extract  of  ergot  is  most  efficient, 
used  in  dos*^  of  I  dmehm.  In  our  experience  ergot  sliou Id  be  given 
to  produce  a  desired  effect.  We  have  seen  4  drachms  given  in  two 
hours  without  serious  result. 

While  tbe  administration  of  ergot  by  the  mouth  is  usually  satis- 
factory, in  critical  ca-s^es  this  metho<l  should  not  be  employed,  lu 
a  jKitient  exhauste<l  by  hemorrhage,  depresse<l,  uanseated,  and  badly 
frightcued,  the  administration  of  ergot  Vjy  the  stomach  is  too  slow 
and  unreliable  for  the  needs  of  the  case.  The  drug  must  be  used 
hyiKKlermatically  to  secure  the  desired  result-  Suitable  prepamtions 
of  ergot  are  obtainable  especially  adapted  for  this  purjjosc.  Ergotine 
and  aseptic  ergot  are  those  usually  employed.  We  kc^ep  them  in 
constant  readiness  during  cases  of  labor  and  often  employ  them. 

Ergot  is  usually  given  for  relaxation  of  the  womb  which  threatens 
hemorrhage  after  labor.  More  pmmpt  and  satisfactory  results  can 
often  be  obtained  by  the  hyix)dermatic  use  of  strt'ohnia  in  these 
eases.  From  ^^  to  ^^  grain  of  sulphate  or  phosphate  of  stryclinia 
may  be  given  so  soon  as  the  worab  is  empty.  In  cases  of  hemor- 
rhage,  yfy  grain  of  atropine  may  he  Ci>mbincd  with  strychnia  to 
advantage. 

In  cases  in  which  the  patient  is  restless  and  profoundly  depressed 
by  hemorrhage  the  use  of  opium  has  long  been  practised  for  the 
prevention  of  further  hemorrhage.  Morphine  or  eodeia,  with  or 
without  atropine,  may  be  employ e«l,  and  stypticin  may  also  be  used. 
This  treatment  is  best  available  at  the  time  when  the  immediate 
homr»rrhage  has  cease<l  and  when  the  j>atient  is  lx^ginning  to  react, 
and  when  the  nervous  system  neetls  a  trani|uillizing  agent. 

It  must  be  remembered  that  in  th^*  third  stage  nf  labor  exliaustion 
is  the  great  danger  which  may  develop,  and  that  the  physician  must 
also   have   in   mind    the   prevention    of  this   serious   complication. 


G48  TBE  THEHAPEUTICS  OF  PBEONANCY,  ETd 

Syncope  may  develop  readily  and  occasionally  prove  fetal.  It  b 
imperative  then  that  the  physician  should  have  reBdj  at  all  cases  of 
labor  strychnia  and  atropia,  alcoholic  stimuIantSy  and  hot  water,  far 
the  treatment  of  this  condition.  The  daiig-er  is  readily  preveDt-ed, 
but  is  a  ditficuk  one  to  control  when  fully  developed. 

Tlie  treatment  of  the  third  stage  of  labor  demands  that  it\t 
physiciao  hhoulil  {>er6onaUy  assure  himself  that  no  laceration  of  tk 
genital  tract  ha§  occurred  which  requires  repair.  He  is  persooaUf 
responsible  for  the  finding  out  of  thi$  condition,  and  in  naost  casd 
for  its  repair.  Everj'  physician  who  praetisesi  obstetrics  in  the 
present  stage  of  obstetric  science  cannot  escape  the  responsibility  of 
examining  and  endeavoring  to  repair  injuries  caused  by  labor.  The 
technical  skill  reipiired  for  the  performance  of  this  openition,  while 
considerable  in  ditficult  cases,  is  still  within  the  range  of  the  average 
pnietiiiontTjand  with  the  education  now  given  in  our  medical  collegci 
studenti^  are  proj>erly  taught  to  perform  this  manipulation. 

Asepsis  and  Antisepsis, 

No  consideration  of  the  treatment  of  labor  can  be  at  all  adequate 
whioli  does  not  seriously  consider  the  question  of  asepsis  and  anti- 
sepsis. 

From  a  large  mass  of  evidence  we  believe  that  the  genital  tract  of 
the  healthy  woman  is  aseptic, and  that  the  secretions  present  before  labor 
in  such  a  patient  are  not  only  not  harmful,  but  have  also  germicidal 
properties.  Vaginal  douches  before  labor  are  lujurious  and  should 
not  be  given.  After  labor  is  completed^  as  a  matter  of  precautioo 
lest  some  septic  matter  may  have  been  carried  iuto  the  genital  tract 
by  the  hand  or  instrument  of  the  physician,  it  is  proj>er  to  douche 
the  vagina  and  cervix  once  thoroughly  with  bichloride  solution 
(1  :  4000).  In  healthy  patients  delivered  under  aseptic  precautions 
no  further  douching  is  indiented.  The  parturient  patient  should 
wear  antiseptic  dressings  impregnated  with  bichloride  of  mercury 
(1 ;  2000),  and  the  lochial  disclinrge  should  be  entirely  received  by 
such  dressings.  These  should  be  changed  sufficientlv  often  to  keep 
the  patient  surgically  clean.  At  each  changing  the  external  parts 
only  should  be  thoroughly  irrigated  with  bichloride  solution  (1  :  4000), 
and  no  douche  should  be  given.  Soiled  dressings  should  be  burned. 
The  breasts  and  nipples  should  be  covered  with  sterile  dressings, 
and  the  nipple^^  cleansed  before  and  after  nui*sing  with  a  saturated 
solution  of  boracic  acid.  After  micturition  aud  defecation  the  ex- 
ternal parts  should  be  thoroughly  cleansed  with  bichloride  (1  :  4000)^ 
and  fresh  dressings  applied. 

While  the  physician  may  trust  in  normal  cases  to  rigid  asepsis  OD 
his  part,  it  is  safer  to  employ  antiseptic  precautions  regarding  his 
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bands,  instniinefits,  and  dressings.  Thorough  cleansing  of  the  hands 
with  soap  and  hot  water^  followed  by  hot  water  only  and  then  with 
biehloride  sohition  (1  :  2CX)0),  the  use  of  biniodide  of  mercury  and 
l^lycerin  (1  :  5M)  as  a  hibricant,  the  em[)loyment  of  perfectly  clean 
or  sterile  linen  about  the  patient,  and  the  thorough  cleansing  of 
the  external  partes  with  bichloride  solution  are  all  indicated  as  anti- 
septic precautions.  Instruments  nsed  during  labor  shotdd  be  boiled 
for  twenty  niitnites  at  least,  and  pliysieiaiis  should  carry  Bimple 
storili^^ing  apparatus,  so  that  they  are  entirely  indei>endent  of  domestic 
utensils  for  the  sterilization  of  their  instruments.  By  diagnost legating 
the  case  through  palpation  and  auscultation  with  peK^imetry  the 
numlxT  of  vaginal  examinations  is  reduced  to  a  miniinnm,  and  the 
risk  of  infection  thereby  lessened.  Among  the  physician's  outfit 
fihonld  be  a  glavSS  douche-tnbe,  boiled  with  the  other  lustruments,  so 
that  the  douche  given  after  labor  may  Ije  given  with  sterile  apparatus. 
The  ligature  for  the  umbilical  cord  should  l>e  boiled  witii  the  other 
appliances.  In  difficult  labors  the  maintenance  of  asepsis  is  naturally 
more  complicated.  When  lacerations  occur  the  parts  must  l>e  closed 
with  aseptic  suture  material  and  with  sterile  instruments ;  and  the 
after-treatment  of  these  patients  requires  the  cleansing  of  the  stitches 
with  dilute  antiseptic  solntions  at  regular  intervals  and  the  employ- 
ment of  antiseptic  dressings.  In  obstetric  oi>enit!ons  the  same  care 
in  obtaining  asepsis  is  necessaiy  which  is  incumbent  upon  the  operator 
in  other  surgic:d  pnKKKlores.  When  hemorrhage  is  threatened  and  it 
is  necessary  to  douehe  the  uterus,  sterile  water  or  dilute  lysol  solution 
made  with  sterile  water  may  be  employed.  If  the  womb  be  piicked 
with  ganze,  the  gauze  must  be  surgically  sterile  and  also  impregnated 
with  iodoform.  In  every  detail  of  obstetric  work  thoroogli  asepsis 
regaitling  the  patient  and  thorough  antisepsis  reganling  the  physician 
must  Im?  faithfully  followed.  There  is  room  for  vast  improvement  in 
the  aseptic  conduct  of  labor  in  private  houses.  The  time  has  passed 
when  the  physician  should  boil  his  instruments  in  pots  and  kettles. 
He  wnuhl  not  go  to  a  house  to  amputate  a  leg  or  remove  a  breast 
trusting  to  di>mestic  utensils  for  sterilization.  The  same  precautioiis 
which  such  an  operation  requires  should  lie  taken  when  the  forceps  is 
a|»i)lied  or  any  other  obstetric  operation  is  undertaken.  There  are 
simple  appliances  sufficient  to  maintain  the  patient  in  the  best  jK>sture 
for  operating,  thus  disjiensing  with  a  large  nnml>er  of  assistants,  and 
for  convenient  sterilization  of  instruments,  so  that  no  reasonable 
excuse  remains  for  negligence  in  this  matter. 

The  use  of  antiseptics  in  puerperal  conditions  requires  proper  dis- 
crimination and  caution.  There  is  abundant  evidence  that  solutions 
of  bichloride  of  mercuf)*  when  introduced  within  the  uterine  cavity 
may  cause  fatal  puisoniug.     Patients  are  occasionally  seeji  who  are 
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so  susceptible  to  the  action  of  mercury  that  vaginal  douches  produce 
partial  mercurial  intoxication.  It  is  our  rule  not  to  employ  bichloride 
of  mercury  within  the  uterus,  and  when  intrauterine  cleansing  is 
necessiiry  to  use  normal  salt  solution  or  lysol  (1  per  cent.).  The 
uterus  seems  very  tolerant  of  iodoform.  We  have  not  seen  iodoform- 
poisoning  follow  the  introduction  of  this  substance  in  suppositories 
or  the  })acking  of  tlie  uterus  with  iodoform  gauze.  Gases  are  occa- 
sionally seen  in  which  cleansing  the  external  parts  with  bichloride 
solution  produces  irritation  of  the  skin,  especially  in  women  of  veiy 
light  complexion  and  very  delicate  tissues.* 

Puerperal  Septic  Infection. 

In  spite  of  the  adoption  of  antisepsis  and  asepsis  in  surgery  and 
medicine  puerj)eral  septic  infection  is  not  uncommon,  and  a  very  cod- 
sidenible  mortality  from  this  cause  is  constantly  observed.  This 
results  from  two  sources :  first,  a  disregard  of  what  is  known  con- 
cerning the  causjition  and  prevention  of  septic  infection  ;  and,  secondly, 
the  improper  and  injudicious  use  of  antiseptic  substances. 

Puerperal  sceptic  infection  does  not  arise  within  the  body  of  the 
patient,  but  its  original  focus  has  always  been  conveyed  from  with- 
out. It  is  especially  likely  to  occur  in  cases  of  prolonged,  difficult, 
and  neglected  labor,  in  which  the  patient's  strength  is  exhausted 
before  deliver}%  or  in  which  some  disproportion  exists,  which  makes 
laceration  of  the  genital  tract  inevitable.  Cases  in  which  frequent 
mani]>iilati()n  witliin  the  vagina  is  practised  are  e8{x?cially  liable  to 
develop  septic  infection. 

Fever,  ra])id  pulse,  foul  lochial  discharge  or  cessation  of  lochial 
discharge,  \x\\\\  and  tenderness  in  the  abdomen,  a  large  and  flabbv 
uterus,  a  furred  and  coated  tongue,  with  general  i)rostration,  fonii 
the  clinieal  ])ictiire  of  ])nerperal  sepsis.  The  treatment  of  this  con- 
dition must  be  local  and  general. 

So  soon  as  the  diagnosis  is  made  the  genital  tract  of  the  patient, 
from  the  fundus  of  the  uterus  to  the  vulva,  should  be  thoroughlv 
explored  and  made  as  clean  and  aseptic  as  possible.  For  explora- 
tion the  fingers  should  be  emjdoyed,  and  they  form  the  best  instru- 
ment, so  far  as  their  ])ower  to  reach  goes.  Thorough  exploration  of 
the  uterus,  iiowever,  is  rarely  possible  in  these  cases  without  the 
employment  of  some  instrument,  preferably  a  curette.      This   elejms- 

*  "The  Mainienance  of  Asepsis  during  Labor"  receives  treatment  by  Acconci, 
Annali  di  Ohddricin^  Jan.,  1S9G. 

Jewett  (American  Journal  of  Gyixoscology^  A\iT\\  1890)  contributes  an  interestini; 
paper  n]>on  puerperul  self-infection. 

At  the  Jnteriiational  Congress  of  Gynaecology  and  Obstetrics,  Amsterdam,  Aug- 
8-12,  1899,  a  diaoiission  took  place  npon  the  relative  value  o(  methods  of  cnUiaepgii.  A 
rei)ort  of  this  discussion  is  found  in  the  Transactions  of  the  Congress. 


PUERPERAL  SEPTIC  INFEOTIOK 


651 


ing  and  exploring  of  the  genital  tract  should  be  so  thorouj^^hly  done 
that  it  will  probably  not  be  necessary  a  second  time.  If  the  patient 
be  frightened  and  suffering  from  consideraye  pain,  it  is  well  tr> anaes- 
thetize her  witii  etiier.  If  she  is  not  especially  nervous  and  is  not 
snffering  from  pain,  it  is  not  always  necessary  to  use  an  anaesthetic, 

The  external  parts  shonhl  be  tlioronghly  cleansei]  with  soap  and 
water,  with  w^atcr,  and  then  with  bichloride  solution  {1  :2CRX>).  The 
patient  slionld  Ix*  |4aced  in  the  dorsal  [josition  at  the  edge  of  the  Ix'd 
or  table,  with  her  limbs  so  adjusted  as  not  to  imjKtle  the  work  of  the 
operator.  The  vagina  should  be  thoroughly  douched  with  bichloride 
solution  (1:4000),  and  the  pelvic  floor  should  be  examined  to 
determine  the  presence  of  ulcers  or  other  lesions.  If  the  ]>atient  has 
had  a  laeemtion  and  stitehes  have  been  taken,  it  \n\\  usually  be 
fiHind  that  union  m  not  taking  place,  and  that  pus  is  forming  between 
tlie  lines  of  incision.  These  stitches  shonhl  be  taken  out  in  such  a 
case^and  the  wonnd  allowed  to  gape  ojjen  so  that  it  may  be  disinfected 
from  the  bottom. 

When  tlie  vulva  and  vagina  have  been  thoroughly  cleaned,  the 
cavity  of  the  uterus  should  next  !>e  explored.  The  neck  of  the  womb 
is  sometimes  so  firmly  contracted  as  to  make  the  entmnce  of  a  curette 
or  of  the  linger  imj>ossible.  Under  these  circumstances  the  cervix 
should  he  dilated,  using  a  solid  dilator  for  this  pur[>ose.  If  jjossible, 
the  uterus  may  be  exploretl  with  the  finger  to  determine  the  presence 
i»r  absence  of  placenta  or  membmnes,  and  such  sljonld  be  removed  if 
it  cau  be  done  by  the  finger.  In  most  eases,  however,  the  finger  is 
not  long  enough  to  explore  the  womb  completely,  and  a  curette 
should  be  employed.  Our  preference  is  a  douche  curette  through 
whose  hollow  handle  a  stream  of  1  |jer  cent.  lysol  at  a  temperature 
of  110°  F,  constantly  flows.  The  edge  of  the  curette  is  not  shar|>, 
but  resembles  that  of  a  fiai>er-c utter.  With  this  instrument,  while 
the  antiseptic  solution  flows  freely,  the  interior  of  the  uterus  may  be 
thoroughly  explored  and  emptie«l  of  all  decom|ii>sing  material.  Dis- 
cjised  decidual  membmne  shouhl  Ix^  scnip?d  way,  and  the  physician 
should  assure  himself  that  the  womb  is  thoroughly  emptied.  If 
hemorrhage  follows  this  curetting,  the  uterus  may  be  tamponed  to 
advantage  with  iixloforra  gauze.  Should  bleeding  not  occur  the  use 
of  the  gauze  is  not  necessar}\  We  have  seen  good  results  in  some 
csofiea  from  placing  within  the  utenis  after  curetting  a  suppository 
containing  CO  grmins  of  imloform.  If  gau/.e  be  used,  it  sh<uild  l)e 
removeil  in  from  twenty-fi»ur  to  thirty-six  hours,  and  the  uterus 
gently  but  thoroughly  washed  out  with  normal  salt  solution  or  with 
lysol  (1  per  ct*nt).  To  wash  out  the  uterus  we  use  a  glass  tul>e  espe- 
cially adapteil  to  the  pur|K»sc.  It  is  far  preferable  to  metal  tubes, 
whose  const  ruction  is  not  simple  and  which  give  abundant  lodging- 


652 


TBE  THERAPEUTICS  OF  PREGNANCY,  STC 


places  for  bacteria  and  for  pus.  Repeated  intrauterine  douches  ur 
extremely  hrirnUul.  They  constantly  set  free  iufectiotts  and  deoan- 
p<)t^iIlg  matcruil  ami  promote  its  absorption  into  the  lymph- vessels  of 
the  uteriis.  If  the  womb  be  thoroughly  cleansed  under  an  ana^ 
thetic,  the  uterus  need  not  again  tie  douched  unless  packing  has  bew 
employed,  when  a  single  washing  out  is  quite  sufficient. 

It  is  of  great  importiiuce  in  puerpeml  septic  ca^es  tliat  the  uievoi 
be  made  to  contract  as  firmly  as  possible,  that  thereby  the  dmiDa^ 
of  the  womb  be  promoted.  Tonic  doses  of  str)*chnia  assist  greatly  la 
this  in  combination  with  moileratc  doses  of  ergt>t.  If  the  womb  k 
retroverted,  its  position  should  be  corrected  that  its  draioage  roar  Doi 
be  interJered  with. 

For  the  pain  and  fever  fnmi  which  these  patients  su0er  the  t» 
of  cold  is  esjyecially  efficacious.  An  loe-bag  may  be  placed  upon  the 
abtlomen  or  an  iee-|3ouItice  be  fitted  over  the  lower  portion  of  tk 
abdomen  to  great  ad%'antage.  If  severe  pain  be  present,  a  tuqientine 
stujie  of  ice-water  may  be  first  applied,  and  over  this  an  ice4ttg. 
This  method  of  treatment  often  renders  the  use  of  narcotics  unnece- 
sary. 

The  lymphatics  of  the  general  peritoneal  tract  shoidd  be  dmnd 
as  rapidly  as  possible  I jy  saline  purgation.  A  saturated  solutioiicf 
stdpliate  i}{  uiagnesium  or  of  Rochelle  salt  should  be  given  from  eveiy 
half  hour  to  every  hour  until  the  bowels  have  moved  very  fr«elf. 
If  the  tongue  be  heavily  coated,  calomel  and  salts  will  be  found  of 
advantage. 

The  patient's  strength  must  be  maintained,  and  her  nourishment 
provided  by  tlie  use  of  stimulants  and  of  liquid  or  predigested  fixKl 
The  best  stimulants  are  whiskey  and  bnmdy,  and  they  should  be 
taken  to  the  full  limit  short  of  intoxication.  Broths,  soups,  pt'ptoih 
ized  milk,  eggs  beaten  up  with  whiskey,  ami  any  other  article  of 
liquid  diet  which  tlie  [latieut  may  cmve  must  be  taken  in  abundance. 
The  patient  should  be  given  liquid  fooil  at  regular  intervals,  and  if 
she  be  much  oppressed  by  fever  food  can  l)cst  be  administered  after  I 
bath,  a  sjiouge,  or  pack,  when  appetite  is  improved  by-  the  rediictioii 
of  temperature.  An  abundance  of  water  must  be  taken,  and  caif 
should  be  exercised  to  avoid  the  use  of  the  catheter,  if  possible,  lest 
the  bladder  become  infected. 

Scrupulous  cleanliness  is  necessary  in  the  care  of  these  patients  t<» 
avoid  the  pnMhictiou  of  bedsores.  The  patient  should  be  turned  frf- 
quently  but  very  gently  ujion  her  side,  and  every  effort  made  to  ke*|» 
her  as  comfortable  as  possible. 

Under  this  treatment  the  majority  of  cases  of  puerperal  septic 
infection  grow  steadily  better.  The  temperature  gradually  falls,  the 
pulse  improves,  the  patient  takes  an  increased  amount  of  food,  the 
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foul  lochia!  discharge  ceases,  and  recovery  follows.  If,  however,  this 
does  uot  happen,  but  if  the  temperature  rises  or  is  cbamcterized  by 
marked  fluctuation,  a  thorough  vaginal  examination  should  t)e  made 
to  determiuc  the  presents  of  a  fm'us  of  inft^etion  within  the  pelvis^ 
If  a  tumor  be  found  in  the  pelvis^  fluctuating  on  pressure,  pelvic 
abscei^ss  is  evidently  pre&eut.  This  tumor  should  be  opened  through 
the  vagina^  thorougidy  emptied  and  washed  out,  and  a  dmiuage-tulie 
or  packing  of  gauze  inserted.  If  a  cErcumt^cribeil  fluctuating  mass  be 
found  in  the  abthjmen,  it  slionld  be  incited  through  the  abdominal 
wall,  its  contents  emptied,  and  drainage  established.  Care  must  be 
taken  oot  to  break  down  the  wall  of  the  abscess  and  thus  contamiuatc 
the  genend  jieritoneal  cavity  with  it*^  eon  tents. 

When  it  is  evident  from  a  |M^rsi,stcnt  fool  lochia  that  the  body 
of  the  womb  is  extensively  infiltrated  the  question  of  hysterectomy 
must  l>e  seriously  considered. 

Cases  are  rejiorted  in  which  an  apparently  brilliant  result  has  fol- 
lowed this  opemtion.  In  other  patients  the  operation  only  hastenerl 
the  inevit:d*[e  termination  of  the  disease.  When  the  uterus  is  soft 
and  baggy  this  condition  gives  vabiable  evidence  of  its  extensive 
septic  infiltration.  lu  these  cases  vaginal  hysterectomy  is  a  desirable 
method  of  operation.  Where  the  oi^cM-ator  finds  evidence  of  exien- 
sive  adfiesions  it  is  well  to  oix;n  the  al^Klomen,  loosen  or  sepirate 
the  adhesions,  and  then  proceed  to  vaginal  hysterectomy.  The 
vaginal  o|jeration  is  desirable  because  it  gives  the  best  opportunity 
for  thorough  drainage. 

Pyosalpinx  following  puerperal  septic  infection  is  sometimes  seen. 
It  is  usually  less  virulent  than  gonorrhceal  siUpingitis,  and  cases  are 
reported  in  which  spontaneous  but  tedious  recovery  has  happened. 
Should  the  condition  persist,  however,  the  diseased  tissue  must  be 
removed.    Whenever  possible  this  should  be  done  by  vaginal  incision.' 

Subinvolution. 

Subinvolution  of  the  genital  tract  results  from  septic  infection, 
injuries  which  are  not  repaired  after  labor,  an<l  assuming  the  npright 
posture  before  the  supports  of  the  uterus  have  regained  their  normal 
tone.  A  positive  lack  of  vigor  is  also  a  frequent  and  intractable 
complication  in  these  cases. 

'  Tlie  Tmlue  of  antisirt^ptocnccic  serum  \b  UA\j  stated  in  the  report  of  llie  Coinmit* 
Ice  of  liie  Americmn  Gynaecological  Society,  May,  1898.  This  ntsy  be  footid  in  the 
Amenmn  Jmtrnal  af  ()htigticBi  toL  40,  No.  3,  1809. 

The  uae  of  nuclei n  in  puerperal  sepsis  U  d escribed  by  Hofbi^uer,  OmtmlhliUi  fSr 
Ofndkolwjie,  lS9Ci,  No.  17,  and  also  by  Joy,  Therajfteuik  Gavite,  Is^T,  No.  5,  p.  2W. 

The  writer'i  views  upon  celiotomy  in  puerperal  sepsis  are  ipven  in  a  paper  upon 
the  subject  {Amfriean  Journal  of  ObtMnea,  January,  1895),  in  wtiich  caaes  are  reported. 
(^  nsea  illustrating  drainiii^e  in  puer|jemt  septic  infecttoti  are  reported  by  me  in  a  paper 
publLAhed  ID  the  Mmv  journal  for  July,  1896. 
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During  the  puerperal  period  much  can  be  done  to  obviate  thb 
condition.  If  infeetion  be  avoided,  lacerations  be  closed,  and  the 
action  of  the  intestines  \ye  stimulated,  this  will  greatly  help  in  securing 
pro|)er  involution.  Care  should  be  taken  that  the  }jatient  frequtotlj 
changes  her  posture  in  bed,  and  tliat  the  uterus  drains  as  thoroughly 
as  jM^ssible.  After  the  first  few  days  the  patient  should  turn  up 
either  side  or  lie  \\\iOii  the  stomach  as  oAen  as  is  comfortable. 
When  the  l<K^hial  discharge  begins  to  lessen  she  may  leave  her  bed 
to  use  a  coniuKKle.  Drainage  is  thus  increased,  and  if  the  patient  lie 
not  chilled  involution  is  distinctly  promoteil.  She  must  not,  how- 
ever, assume  lier  usual  (WcujMitions  until  the  womb  has  become  i 
jK»lvic  orgiui  and  tlie  hK*hial  discharge  has  cc^ased.  Before  the  patient 
is  discharged  her  physician  must  examine  her  to  ascertain  the  jxifi- 
tion  and  condition  of  the  uterus,  and,  if  neeeasary,  some  form  of 
8upiK>rt  may  be  worn  for  a  short  time. 

In  eases  in  \vhi(^h  general  debility  and  deficient  strength  hinJrt 
the  proiiess  of  involution  general  massage  is  of  the  greatest  vnlue. 
It  may  be  begun  at  the  end  of  the  second  week  and  continue<l  far  a 
month.  If  the  masseuse  has  been  properly  trained  to  emplov  pel\TC 
massjige,  she  nuiy  practise  external  massage  of  the  pelvic  oreaDj> 
with  decided  !)enefit  to  the  j>atient. 

Subinvolution  is  often  accompanied  by  a  considerable  degree  of 
anaemia.  This  must  be  combated  by  the  use  of  saline  laxatives,  the 
administration  of  Fowler's  solution,  suitable  preparations  of  ircn, 
and  tonics  addressed  to  tlie  digestive  organs. 

When  the  patient's  general  vigor  is  deficient,  she  will  not  fik- 
cessfully  perform  the  function  of  lactation.  If  examination  of  the 
breast-milk  sliows  it  to  be  deficient  in  the  natunil  constituents,  tk 
nursing  cannot  be  continued  in  the  interests  of  the  child.  If  tht 
breast-milk  be  normal,  an  effort  may  be  made  to  continue  nui^inf: 
while  stimulating  the  mother  in  all  possible  ways.  When  the  motkr 
is  able  to  take  fresh  air  her  general  condition  may  so  improve  that 
she  can  continue  to  nurse  her  child. 

PosT-PARTUM  Hemorrhage. 

Post-partuin  hemorrhage,  like  puerj)eral  septic  infection  *is  lanreK 
preventable,  and  henee  should  be  of  rare  occurrence.  We  havo 
already  outlined  thos(»  methods  of  treatment  which  usually  succe<-<l 
in  preventing  it.  In  the  presence*  of  hemorrhage,  however,  we  fiml 
the  following  method  of  treatment  successful  in  the  large  inajoritv  ot' 
eases : 

The  uterus  must  be  massaged  until  it  can  be  distinctly  outlinoil. 
when  it  is  grasjKMJ  firmly  by  the  hand,  the  four  fingers  jMssed  detu)lv 
behind  the  uterus,  and  the  thumb  pressed  firmly  in  the  centre  of 
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the  ant**rior  wall  of  the  womb.  At  the  same  tirae  the  uterus  is  curried 
downward  and  forward  in  the  jjelvis. 

A  va^nal  douche  of  one  gulloii  of  .sterile  water  at  a  tein|x*nitnre 
of  110*^  F.  is  given  ai«  soon  as  posBible,  Great  eare  nnist  be  exercised 
that  the  douche  nozzle  be  sterile,  and  also  the  water  used. 

A  hyptwlerniatie  injeetioo  of  strychnia,  ^  to  ^  ^rairj,  is  pven  as 
soon  as  [K>s.^iblej  and  also  a  liy|K>dermatic  injection  of  aseptic  ergot 
or  ergotine.  We  are  accustomed  to  fill  the  barrel  of  the  ordinary 
hypodermatic  syringe  with  either  of  these  preparations  of  ergot. 

In  90  per  cent,  of  cases  this  treatment  promptly  stops  the  hemtir- 
rhage.  Should  it  fail,  the  patient  should  be  placed  at  the  edge  of 
the  bed,  a  fresh  supply  of  sterile  water  obtained,  the  hands  of  the 
physiician  t^iirefully  sterilized  and  also  the  douche-tnbe,  and  the  uterus 
should  be  thoroughly  wiushed  out  witli  sterile  water  at  110*^  F,  No 
vicilent  eff(»rt  sliould  be  made  to  remove  adherent  clots  from  the 
womb,  but  a  large  clot  should  be  turned  out  and  the  uterus  tlior- 
oughly  douched.  If  a  tendency  to  bleeding  persists,  the  w^omb  is 
tamimneil  with  iodoform  gauze.  Tfie  vagina  is  thoroughly  washed 
out  and  is  tami>c»ned  with  bichloride  gauze. 

It  is  very  rare  that  hemorrhage  persists  after  this  treatment  has 
l»een  efficiently  carried  out.  Should  the  womb  not  remain  properly 
contracted  we  repeat  the  strychnia  and  ergot.  The  nurse  is  instructed 
to  hold  the  womb  geotly»  but  firmly,  massaging  it  without  violence 
wlien  it  Is  felt  to  relax.  When  the  uterus  rc*mains  contractetl,  but 
not  rmtil  then,  three  rolls  are  made  with  foldetl  towels.  One  is  placed 
across  the  abdomen  at  the  fundus  of  the  uterus  and  one  upon  each 
side  of  the  womb,  A  hinder  is  then  pinned  snugly  around  the 
alxlomen,  t>t»ginuing  from  abf^ve  and  pinning  down  toward  the  pul>es. 

If  the  patient  requires  active  stimulation  a  rectal  injection  of  one 
ounce  of  freshly  made  strong  coffee,  one  ounce  of  w^hiskey,  and  three 
ounces  of  warm  water  may  be  given.  Intravenous  transfusion  of 
normal  salt  solution  is  exceedingly  valuable.  But  one  hesitates  to 
employ  this  treatment  without  jK>sitive  indication^  because  It  is  not 
easy  to  transfuse  a  patient  who  is  not  anaesthetized  or  |*artially  un- 
conscious, HyjKxlermoclysis  with  normal  salt  solution  may  often  be 
jierformed  more  readily  than  intni venous  transfusion.  The  fcxit  of 
the  patient's  bed  should  lie  so  raiscfl  thai  the  patient  is  practically  very 
nearly  inverted.  To  secure  this  it  is  best  to  place  the  legs  of  the  bed 
on  chairs,  or  to  place  a  table  beneath  the  fijotboard.  Artificial  heat  ia 
best  applied  beneath  the  base  of  tl*e  brain  by  placing  beneath  the  back 
of  the  patient's  neck  a  hot-water  bottle  ci>vered  with  a  towel.  Rectal 
injections  of  whiskey  and  water  alternating  with  nutrient  enemata  are 
required.  To  stimulate  the  patient's  respiration,  atropia  is  valuable 
in  doaes  of  j\^^  grain.     If  the  womb  sliows  a  constant  tendency  to 
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relax,  the  faradtc  current  of  electricity,  one  pole  placed  over  the  womb 
and  one  over  the  lumbar  region  of  the  spine,  will  be  found  of  grat 

value  J 

Puerperal  BfAsims* 

The  greater  number  of  oases  of  ihis  com  plication  of  the  puerpcnl 
iteciin  be  prevented  by  f^triet  antiseptic  precautions  during  and  afer 
labor.  In  a  considerable  number  of  [mtients  pus-formiug  bactem 
are  present  in  the  milk-diiet,s  of  the  breast  before  the  patient  bL* 
nursed  the  child,  iind  it  i«  not  difficult  to  understand  how  stasis  aod 
retention  of  milk  so  contaminated  may  result  in  the  fomiation  of 
mammary  abscess.  To  prevent  breast-abscess!,  not  onlv  must  the 
patient  not  be  infected  from  without,  but  the  drainage  fmni  the  br^^ 
of  its  natund  secretion  must  be  thoroughly  accomplished.  Cracb 
and  fissures  of  the  nipple  may  be  kept  aseptic  by  the  use  of  bomtd 
dressings  hcM  in  place  by  a  suitiible  bandage.  If  the  child's  mouth 
be  carefully  cleansed  before  nursing,  it  will  not  inevitablv  infect  the 
mother's  breast.  In  many  cases  the  mother  can  nurse  through  a 
nipple-shield,  and  tiujs  infi-ction  be  avoided.  If  a  cracked  or  fissuresi 
nipple  be  kept  thoroughly  clean,  it  may  be  healed  without  interrupt- 
ing the  nursing  of  the  eliikl  or  without  disturbance.  If  the  drain^ij 
of  the  breiistslw  interfered  with  and  milk  accumulates,  forming  wL;^ 
is  known  as  caked  breast,  this  condition  must  be  relieved  by  masf^ige, 
the  use  nf  the  breast-pump,  or  by  both.  Massage  is  most  efBcaciou* 
when  cond>iued  with  the  use  of  warm  sterile  olive  oil.  The  niantpij- 
lation  must  be  gentle,  commeueing  at  the  periphery  and  proceeding 
witli  light  strokes  toward  the  nipple.  The  use  of  the  breast-purap 
must  also  be  gentle^  and  by  the  use  of  the  pump  with  massage  it  i^ 
usually  possible  properly  to  empty  an  over-filled  breast. 

If,  however,  the  patient  has  fever,  p^ in  and  hardness  in  the  bre:i-v 
absolute   rest,  sa line  purgation,  and  the   use  of  an    ice-l>ag  upon  tl 
breast  will  be  found  efficient  in  checking  a  beginning  inflammation. 
Tlie  diet  of  llie  i>atient  must  be  limited  and  liquids  be  taken  in  small 
quantities  only. 

If  a  temperature  of  102°  F.  or  more  is  present  upon  several  occa- 
sions, we  must  suspect  the  formation  of  pus.  If  this  has  happened, 
incision  and  *Irainage  form  the  only  method  of  efficient  treatment. 
Under  ether  an   incision  should  be  made  over  the  most  jiainful  spot 

^  The  prevention  of  post-pnrtum  beniorrli»)tre  is  de8cril>ed  by   Attliill    i^Btit 
Mfdkat  Jom-naly  1897,  No,  1888).     He  iities  tonic  doses  of  strychnia  and  ergot  for  ^ 
short  time  before  bdn^ir  bigitis.     Secondary  puerfTeral  liemorrbag«  was  dij»cqf»ed  al  i 
meeting  of  tbc*  BriliBli   Medical  A&soi'iation,  at  which  Rout  It  read  a  paper  upon  ihe 
subject  ( Ihifl,  October  24,  IHflfi). 

The  U8e  of  stypticin  in  treaiing  puerperal  hemorrbape  is  described  hy  Fa  Ik,  of 
Berlin  J  in  the  MonatMchrifi  far  GeburighiU/t  und  Gynakotogit,  1899,  Band  10,  Heft  4. 
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ill  the  breast,  parallel  with  the  course  of  the  milk-duct^s.  The  finger 
should  be  intrtHloced  and  the  breast  tlioroiighly  examined,  the  finger 
breaking  down  the  imrtition-walls  between  small  abscesses  and  con- 
verting the  suppurating  portion  of  the  breast  into  one  abscess-cavity. 
A  counterK)peaing  ghonld  lie  nia<le,  the  partes  thoroughly  washed  out, 
and  dniiniige-tuhiug  passed  tli rough  the  breast.  This  shoukl  be  re- 
moved at  the  end  of  twenty -four  hours  and  the  lower  o|>ening.s  in  the 
breast  be  kept  oiwn  by  plugs  of  iodoform  gauze.  The  sinuses  must 
be  irrig:ite<l  daily  or  every  two  days  until  nuion  cwcurs. 

Confusion  sometimes  arises  from  the  presence  of  suppuration  deep 
heneatli  the  breast.  Cases  are  sometimes  seen  in  wliieh  pus  burrows 
under  the  fascia  ui>on  which  the  breast  rests  and  makes  its  way  among 
the  tibres  of  the  pc^ctoral  muscles.  In  these  eases  the  entire  breast  is 
raised  altltongh  a  distinct  sense  of  fluctuation  cannot  be  obtained.  It  is 
here  necessary  not  only  to  explore  the  breast  should  au  abscess  be  there 
present,  but  also  lo  ineise  the  side  of  the  breast  through  the  fascia, 
thus  coming  upon  the  site  of  tlie  suppuration.  In  neglected  breast- 
abscesses,  in  which  pus  burmws  extensively,  the  axilla  may  become 
involved,  and  it  may  be  necessary  to  open  and  drain  this  portion  of 
the  body. 
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DISEASES  OF  THE  EYE  AND  THEIR  TREAT- 
MENT BY  THE  GENERAL  PIUCTITIONER, 


By  CASEY 


WOOD,  M.  D. 


GENERAL  OONSmERATIONS. 

In  recent  years  experience  has  i*}  some  extent  imnliiietl  the  views 
that  were  onre  held  as  to  the  vahie  of  that  long  list  of  roiiie*lies 
which  the  i?urg;([H:ni  had  come  to  regard  us  necessary  in  tlie  treatment 
of  ocular  affection!^.  Our  faith  in  the  efficacy  of  niany  of  them  has, 
it  IS  true,  been  txmiirmed,  but  in  the  euse  of  others  either  we  do  not 
employ  them  to  the  siifjie  extent  as  formerly  or  we  do  not  use  them 
at  alL  Tlii.s  attitudr  proceeds  from  the  convictitm  that  results  supp)sed 
to  flow  frcmi  the  exhibition  of  the  older  remedies  may  be  obtained  by 
other,  simpler,  less  expensive,  c»r  less  painful  means,  or  that  more 
harm  than  g^jod  i**  done  by  employing  them  in  ophthalmic  practice. 

As  to  the  remedial  agents  that  have  api*eared  dnring  the  past  finir 
or  five  years,  some  will  probably  Ix*  retained  as  being  specially  effect- 
ive in  the  treatment  of  eye-4liseases,  but,  just  as  in  other  departments 
of  medicine  and  surgery,  certain  agents  at  first  loudly  and  anthoritii- 
tively  recommended],  not  having  stood  the  test  of  time  and  experience 
will  eventually  be  consigned  to  the  ♦iblivion  tliey  deserve. 

Finally,  new  aj>plications  of  old  remedies  are  being  constantly 
adviH_'<t 

In  tfie^ie  pages  particular  attention  will  be  paid  only  to  those  drugs 
and  appliances  of  recent  vogue  that  seem  to  be  most  eflW*tive. 

A  (raimrnl  difafxition  of  the  pnpU  without  material  distiirbance  of 
sight  can  be  best  accomplished  (in  about  half  an  hour)  by  instilling 
tliree  times  a  drop  of  the  following  solution  every  two  minutes : 

Euphtlialmin  hydrochi orate, 

Cocaiu  hydrochlorate,  of  each  2}  grains  (0.15)  ; 

Distilled  water,  |  flaidounce  (15.). 

This  is  a  very  useful  agent  in  the  examination  of  the  lens,  in  search- 
ing for  posterior  synechiie,  determining  the  character  of  the  pupillary 
dilatation,  and  in  making  the  ordinary  examination  of  the  fundus  ocnlL 
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Clcdn^imj  of  (he  ocular  structures  as  a  preliminary  to  opnatiom\s^ 
repinltnl  as  of  ^n^iitor  importance  than  ever.  Elaborate  experiment 
have  shown  that — (1)  It  is  practically  impossible  to  absolutelj  steril- 
ize the  conjunctival  sac,  the  lachrymal  possag^es,  the  eyelashes,  or  the 
H(l-marjrins.  (2)  When  powerful  antiseptics  are  employed  with  thi? 
obj(H»t  in  view  the  vascular  disturbances  set  up  by  them  largely  neo- 
tralize  any  jjcmmI  that  the  rt^sulting;  antisepsis  may  have  brought  aboat 
(3)  The  most  (effective  and  least  injurious  agents  are  those  that,  acting 
mechanically,  remove  th(»  |>athogenic  organisms,  reduce  tlieir  numbers, 
and  weaken  their  |X)wer  for  evil.  Thus,  copious  irrigations  of  the 
eye  with  mild  sterilized  a({ueous  mixtures  with  formalin  (1  :  5000- 
,*iO(K)),  or  of  solutions  of  common  salt  (1  per  cent.),  l>oric  acid  (4  per 
cent.),  sodi(»  hiearhonate  (1  |)er  cent.),  or  sodie  biborate  (4  per  cenLl, 
or  with  sterilized  water  alone,  are  much  to  be  preferred  to  the  em- 
ployment of  strong  mercuric  chloride,  iodide,  or  cyanide  soludoi^ 
although  these  latter  are  much  more  potent  as  bactericides. 

For  the  disinfection  of  scissors,  needles,  knives  and  other  cutting 
instruments  the  writer  prefers  their  immersion  for  fifteen  minutes  in 
the  following  mixture : 

Pure  carbolic  acid,  12  ounces  (375.)  ; 

Glycerin,  8  ounces  (250.). 

This  should  he  kept  in  a  convenient,  covered  vessel,  and  the  instni- 
ments  mu.-^t  he  removed,  after  immersion  in  the  phenol  mixture,  to  a 
pan  tilled  witli  sterilized  water. 

For  tlu»  purpose  of  limiting  the  area  of  possible  infection  as  much 
as  possible,  and  as  far  as  is  consistent  with  the  effective  use  of  tbe 
hands,  the  ophtiialniic  siiro:eon's  gown  should  be  tied  with  draw- 
strings at  the  wrists  close  to  the  base  of  the  thumbs.  The  less  hair 
he  has  exposed  n])on  his  head  and  face  the  more  thoroughly  the  operative 
area  is  cleansed,  and  the  less  frequently  he  touches  it  with  his  finsrers 
the  more  satisfactory  will  be  the  results  of  the  impending  o|>eration. 

Wilson  of  Detroit  advises  the  following  preliminary  precautions: 

1.  The  skin  surrounding  the  eye  should  be  well  cleanse<l  with 
sterile,  neutral  soap  and  water. 

2.  The  eye  should  be  thoroughly  irrigated  with  a  warm  1  i)er  cent, 
solution  of  eomnion  salt. 

3.  The  instruments  are  to  be  immersed  in  boiling  water  for  a  few 
seconds  and  then  wiped  dry  w  ith  a  soft  sterilized  towel. 

4.  The  operation  should  be  made  as  rapidly  and  accurately  a? 
possible. 

5.  The  wound  should  then  be  irrigiited  %vith  salt  solution  ;  and 
G.  The  subsequent  dressings  steriliz.ed  by  heat  only. 
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7.  When  jKii^sihle  do  not  disturb  the  dreewings  until  primary  union 
has  tKM'urred. 

8.  Thi'  imtierit*s  |reni'nil  lieiillli  slirmkl  rec^iv^*  the  at  must  atU'otiiiii 
before,  during,  and  after  die  operation. 
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IpfFLAMMATiON  of  the  conjun€ti%'a  is  of  !<peciul  im|K*rtaiie€!  because, 
in  its  various  forras,  it  is  the  eorauionest  disease  of  the  eye.  In  tlie 
majority  of  instances  this  inflarnination  is  due  to  infection  by  patho- 
genic micro-organisms  aud  their  toxins.  No  doubt  mechanieal  abuse, 
vasomotor  disturbances  due  to  changes  of  temperature,  dust,  smoke, 
and  wind  prtHJispose  to  attacks,  hut  bacterial  invasitm  stands  as  the 
exciting  cause  of  this  as  well  as  of  many  otiier  inflammatory  diseases 
of  the  eye.  Recent  investigations  have  hImjwu  that  even  the  healthy 
cnnjuiictiva,  the  lid-e<lges,  the  cilia,  and  tlie  palpc^bral  skin  are  a 
favorite  resting- place  for  some  thirty  kijids  of  microlms,  inehidiug 
almost  all  the  organisms^  innocent  and  pathogenic,  that  infect  the  rest 
of  the  b<Kly.  The  moment  the  reststani-e  of  the  tissues  is  sufficiently 
reduced  tliere  is  always  at  liand  a  supply  of  these  agents  ready  to  set 
up  a  conjunctivitis  of  some  kind  or  other. 

The  importance  of  the  differcnlial  diagnosis  betw^ecn  certain  com- 
mon iuHammatory  alfectionsof  the  ficular  structures,  esj>ci'ially  betwecu 
acute  conjunctivitis,  acute  iritis,  and  acute  glaucoma,  cannot  be  over- 
estimated. To  mistake  one  of  the  last  two  of  these  diseases  for  a 
conjunctivitis  is  to  be  a  party  U)  the  production  i»f  blindness  in  the 
patient  under  observation,  and  yet  such  a  fatal  error  is  not  untM^>m- 
monly  made.  The  acctimpanying  table*  of  symptonjs  will  assist  the 
practitioner  m  his  eflbrts  to  treat  successfully  any  \^ii'  these  acute 
inflammations : 


Acute  CoNJUncnvma 


Pdin:    Little   or  Qope.     F<ir-   fievflre,    fupraorbital 


Acvn  lUTB. 


eigH'bcidjr  ]»efiMtion& 


pain,  setting  worse 
towsra  night. 


ACVTS  QULVCOmA, 


DiacMroe :  Macotiv  and  muco-    Profuse  uid  watery. 

pi»ri)fent,    or    as    fijikes    of 

lympli. 
Fmmwi:  Not  afiect«df  or  only   Aibctad     from     the    Gr«iuv  i»i|Hiire<i 

slightly  impaired.  first 


Verj  seven  and  oeufalgic  in 
character.  Ifi  referred 
chiefly  t«  the  supraorbital 
hranches  of  the  tinh  nerve. 
The  acalp  of  the  utft^cted 
tide  ofWn  feeb  sore  to  the 
toudi. 

Scanty,  and  fluid  in  chamcter. 


Ualns  ft|>- 
l«;ar  »k»ul  lights.  Foggy 
vision. 
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AfTTE  ('oNjrN(Tivins.  1  Acm  Imms.  {  Acute  GLira.»jii- 

A//)i7;    Ri^actfl    promptly     to :  Contracted ;  sliig^flh,    Widely     dilated,     motios'i^ 
light    and    a(XH>iiiiiicidati<)n.        or  immovable.  i       and  of  a  greeoLsh  hue. 

Pniiciith    thu    noniial     size 
and  iip|M.*ar:iiice. 
Photophohin :  None.  Always  more  or  less     Present,  but  not  so  nGU-kedi* 

marked.  in  iritis. 

Vit^tiM'  affirtA:   Both   eyes  in    Often  one  eye  only.       I  Usually  one  eye  only. 

the  majority  of  (*a.scs.  I  '  '    ^ 

Ohauffe  in  iVm;  No  change  in    Discoloration,      with     Loses  its  brilliant  gloes. 
color  or  other  appearance.  loss      of      velvety  I 

gloss.  Sometimes 
'  lymph-deposits  on 
I      its  surface.  I 

Posterior  fynechicn :  None.  Conmionly  present.      I  None,  unless  secondary  iri'i 

has  occurred. 
Injection    of     huJbftr      iym'U  :    Fine   pericorneal   in- ;  Congestion    of    the    epi.^:lenl 
Coarse  congestion  of  vessels.       jection.  veins  as  well  as  perio-ireiai 

I       ii\J€^ction. 
LachryimUion :  Little  or  none.     Abundant     flow     of  !  Not  so  marked  as  in  iritis. 

tears.  | 

Morning  adhern\ce  of  lids:  Al-    None.  ■  None. 

most  invariably  occurs.  ' 

St(Ue  of  conjunctiva:  Swollen,    Slightly    hypera-mic,    Slightly  hypersmic  palpebnl 
opacpie,  and  roughened.  but  transparent  in  i      conjunctiva. 

I     early  stage  of  dis-  , 
ease.  | 

Cornea:  Unaffected.  [  Rarely  hazy.  iHazy;  anterior  chamber  shal- 

1  ^      !      low. 

Intraocular  tenidon :  Normal.      '  Rarely      much       in-  '  The  eyebcUl  is  decidedly  har^ 

I      creased.  |      than  normal. 

Tendern*',^  on  pressure :  None.      Marked.  .  Often  absent. 


Catarrhal  conjunctivitis,  also  known  as  simple,  acute,  or  mur.>- 
piirulcnt  ophthalmia,  Ls  best  treated  by  simple  and  non-irritant  appli- 
cations, particularly  when  there  is  discomfort,  pain,  or  photoi>hubb 
present. 

Gentle  irriiration  with  weak  solutions  has  been  generally  reci)ni- 
niended  in  recent  years  and  its  results  are  often  quite  marked.  Tk 
reservoir  of  the  irrij^ator  is  filled  with  the  warmed  and  sterilized  fluid 
and  placed  not  more  than  a  few  inches  above  the  head  of  the  recum- 
bent patient.  A  steady  stream,  directed  from  one  eanthus  to  the  other, 
flows  over  the  diseased  parts  into  a  pan  placed  to  catch  it.  The  follow- 
ing are  the  solutions  commonly  employed : 

Formalin,  3  minims  (0.20)  ; 

Sterilized  water,  1  quail;  (1000.). 

The  eye  to  be  gently  irrigated  four  times  daily.      Apply  to  the  lid- 
edges  at  night  : 

Calomel,  1^  grains  (0.10)  ; 

Lanolin,  160        "       (10.). 
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Another  irrigating  solution : 

Sodic  chloride,  76  grains  (6.) ; 

Sterilized  water,  1  pint  (500.). 

Still  another: 

Sodic  biborate, 

Boric  acid,  of  each  4  drachms  (15.); 

Ifcilod  water,  1  pint  (500.). 

A  very  useful  one  when  much  pus  is  secreted  is — 

Chlorine  water,  12  drachms  (50.) ; 

Sterilized  water,  1  quart  (1000.). 

In  the  later  stages  of  the  disease  the  following  is  of  value  and 
should  be  dropped  into  the  eye  three  times  daily : 

Antipyrin,  7  grains  (0.40) ; 

Distilled  water,  2^  drachms  (10.). 

When  there  is  much  mucous  discharge  nascent  argentic  iodide  has 
been  highly  recommended.     This  is  made  from — 

I.     Potassic  iodide,  50  grains  (3.32) ; 

Distilled  water,  50  minims  (3.60) ; 

Pure  glycerin,  100  minims  (6.50). 

II.     Silver  nitrate,  crystallized,     50  grains  (3.56) ; 
Distilled  water,  50  minims  (3.50) ; 

Pure  glycerin,  100  minims  (6.50). 

Mix  2  drops  of  s^Jution  II.  with  3  drops  of  solution  I.  and  brush  the 
conjunctiva  of  the  averted  lids  thoroughly  with  the  freshly  precip- 
itated silver  i(Klide. 

Another  mixture  that  acts  very  nict»ly  when  there  is  much  secretion 
present  \<Jiiir/t/  powdered  thioform  (dithyosalieylate  of  bismuth),  flecked 
with  a  eanieFs-hair  brush  upon  the  cleansed  conjunctiva  lining  the  lids. 
(Jallicin,  dusted  into  the  eye  in  the  same  way  as  the  preceding  and  for 
the  same  purpose',  has  been  recently  advised,  but  this  agent  causes  con- 
siderable pain  and  should  not  be  used  unless  the  eye  has  been  pre- 
viously (M)cainized. 

When  the  mucous  membrane  is  rough  and  secreting  freely,  it  may 
be  touched  lightly,  after  cleansing,  by  means  of  borated  cotton  wound 
on  a  prolje  or  wooden  toothpick,  saturated  with  the  following : 
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Mercuric  cyanide,  16  grains  (1.) ; 

Distilled  water,  3^  ounces  (100.). 

This  should  be  immediately  washed  off  with  distilled  water. 

Panas  has  lately  advised  the  following  to  be  used  as  a  lotion  in  tk 
second  stage  of  simple  acute  conjunctivitis  : 

Beta-naphthol,  1 5  grains  ( 1 .)  ; 

Alcohol,  enough  to  dissolve  this  in 

Distilled  water,  1  quart  (1000.). 

It  should  be  freely  applied  with  a  medicine-dropper. 

A  moderate  irrigation  of  the  conjunctival  sac  may  be  obtained  bv 
using  a  largo  pij)ette,  and  a  number  of  useful  agents  may  be  tlius 
applied  to  the  inflamed  surfaces  in  this  disease.  A  verv  effective 
solution  for  this  purpose  is — 

Sodic  sulphate,  75  grains  (5.)  ; 

One  p.  ct.  sol.  common  salt,    8  ounces  (250.). 

This  should  be  instilled,  when  quite  warm,  four  or  five  times  dailv. 

In  every  case  of  catarrhal  conjunctivitis  a  simple  ointment  should 
be  applied  to  the  lid-margins  at  night,  to  be  washed  off'  in  the  morning. 
One  of  the  best  of  these  * 


Lanolin,  3  drachms  (12.)  ; 

Oil  of  almonds, 

Distilled  water,  of  each  \  drachm  (2.)  ; 
Attar  of  rose,  1  drop. 

Purulent  conjunctivitis,  most  commonly  observed  as  ophthalmia 
neonatorum  and  f/onorrhceal  ophthalmia,  is  best  treated  in  the  earlv 
stages  by  soothing  applications  and  iced  gauze. 

The  strictest  cleanliness  of  the  internal  ocular  structures  should  be 
observed.  Careful  irrigation  of  the  sac  mith  mild  antiseptic  sdutioti 
constitutes  the  most  effective  adjunct  to  other  forms  of  treatment. 
Take  a  clean,  small-sized  "  fountain  "  syringe.  To  the  end  of  the 
rubber  tube  attach  the  glass  terminal  of  a  common,  straight  medicine- 
dropper.  Fill  the  bag  with  the  following  mixture,  warmed  to  about 
40°  0.(104°  F.): 

Borax, 

Boric  acid,  of  each  2  ounces  (60.)  ; 

Solution  of  mercuric  chloride 

(1 :  20,000),  10  fluidounces  (300.). 
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This  forms  a  niild,  non-irritating  sniiition.  Hold  the  bottom  of  the 
bag  tliree  inebrs  above  tlie  level  (»f  tlie  ehild's  fiiee  (held  in  the  reciini- 
lw}nt  por-ition)  and  iKse  alioat  4  ounee.s  for  each  eye,  carefitlly  directing 
the  str(*ani  ugtiinst  the  bonlors  of,  first,  the  hiwer  and  then  tlie  upper 
lirl,  ea  re  fully  drawing  the  latter  with  the  fingers  as  far  away  from  the 
cornea  and  globe  as  possible*  The  stream  should  not  dirccHif  irrigate 
the  corneal  surface.  To  touch  the  cornea  with  the  irrigating  tube, 
camers-hair  pencil,  cotton  wads,  or  fingers  is  to  invite  idcenition  of 
the  cornea  and  blindness.  Both  surgeon  and  nurse  slionld  exercise 
the  greatest  care  and  gentleness  in  opening  the  lids  and  applying  the 
remedies.     Frt^cjuent  eleansings  are  better  than  strong  caustics* 

ix»  tar  as  drngs,  in  the  stage  of  profuse  discharge,  are  concerned, 
the  mixture  recently  introduced  by  X.  C.  Scott  is  recommended ; 

Hydrastine  sulphate^ 

Boric  acid. 

Borax,  of  each  5  grains  (0.35) ; 

Tincture  of  opium,  ^  drachm  (2.) ; 

Distilled  water  to  make  op  1  fluidounce  (30,). 

Mix  and  filter. 

To  be  instilled  into  the  eye  frequently. 

Instead  of  using  silver  nitrate,  Iloorand  others  recommend  ar- 
gentamin  (ethylendiamin-silver-phosphate)  as  having  greater  powers 
of  i>enetration  and  as  being  consequently  more  effecrtive  than  the 
nitrate.  A  5  i>er  cent,  solution  is  to  be  thoroughly  brushed  over  the 
everted  lids  iis  often  as  is  desired.  Hoor  says  of  it,  after  many 
ex|>eriments,  that  the  result  of  treatment  was  at  k*ast  what  might 
have  l>een  exjjected  from  silver  nitrate,  but  that  it  shouhl  be  used  in 
.solutions  from  three*  to  five  times  stronger  than  the  lunar  caustic.  He 
further  claims  that  it  |>osses.ses  all  the  a<l vantages  of  silver  oitrate 
and  none  of  its  disadvantages  ;  it  may  be  applied  in  the  presence  of 
corneal  oimplimtions.  and  is  even  well  tolenitcHj  in  iuHjmimatory 
states  of  the  iris  and  ciliary  IxkIv.  Like  most  other  sidts  of  silver 
this  phosphate  pre[Miration  should  be  kept  in  a  dark  bottle.  Ex- 
amples of  numerous,  recent  substitutes  lor  argentic  nitrate  are  pro- 
targol,  argonin,  and  metallic  silver.  The  former  is  employed  in 
5  to  20  per  cent,  solutions  in  the  same  manner  its  the  other  silver 
salts. 

When  Buller^s  shield  (a  watch-glass  set  in  a  window  made  in  a 
patch  of  iwlhesive  plaster  and  applied  s^i  that  the  former  corner  directly 
in  fnmt  of  the  sound  eye)  is  used  to  prevent  infection,  the  purulent 
discharge  is  still  more  effectively  shut  out  if  a  thtn  strip  of  absorbent 
cotton  Ih?  moistened  with  collodion  and  attacheil  over  the  edge  of  the 
plaster. 
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Rcich-IIollendcr  advises  a  lotion  and  oold  compresses  of 

Chlorhydratc  of  quinine^  15  grains  (1.)  ; 

Distilled  water,  3  ounces  (90.). 

To  be  iiso<l  as  an  adjunct  to  other  treatment,  especially  after  the  eve 
has  been  thoroughly  irripited  with  some  of  the  weak  lotions  previou^lj 
mentioned  as  beinjr  valuable  in  the  catarrhal  form  of  conjunctivitis. 

When  the  swelling  and  vascular  injection  of  the  lids  have  some- 
what subsided  instillations  of  the  following  may  be  made  with 
advantage : 

Taimin,  23  grains  (1 .50.)  ; 

Distilled  water,  5  drachms  (20.). 

Heinz  advises,  instead  of  the  offensive  iodoform,  that  finely  pon- 
dered dentudol  (basic  gjdlate  of  bismuth)  be  blown  upon  the  everted 
lids,  or  be  aj)plied  in  the  pencil  form. 

The  following  mixture  has  recently  been  employed  in  France  as  an 
irrigating  fluid — as  s(M)n  as  the  discharge  becomes  profuse.  It  is  not 
intended  to  be  used  alone,  but  is  more  efficacious  as  a  bactericide  than 
the  sini])Ie  solutions  mentioned  under  the  heading  Simple  Catarrhal 
Conjunctivitis : 

Lal)arraqne*s  liquid,  30  minims  (2.)  ; 

Distilled  water,  ^  ounces  (3  00.). 

Like  other  irrigating  licjuids  it  should  be  used  warm — twice  a  day. 

Kalt  has  had  considerable  experience  with  calcic  i>ernianganate, 
which  lie  considers  effective  aiid  non-irritating.  He  advises  1  gramme 
to  3  litres  of  water  at  2")°  ( ;.  One  eye  to  l>e  irrigiited  with  one-half 
of  this  two,  threes  (►r  four  times  daily,  as  require<l.  One  or  two  addi- 
tional irrigations  with  warm  sterilized  water  may  also  be  emph>yeil. 

When  pain  is  ]>resent  ten  drops  of  the  following  may  with  ad- 
vantage b(»  added  to  any  of  the  irrigating  fluids  used  in  the  treatment 
of  this  serious  disease  : 

Extract  of  opium,  15  grains  (1.)  ; 

(ilyeerin, 

Distilled  water,  of  each  30  minuns  (2.). 

Ten  drops  are  to  be  added  to  eac^h  litre  of  the  fluid  in  the  irrigator. 

Browne  has  had  signal  success  in  treating  conjunctival  blenorrha?a 
with  the  following  solutions,  and  he  has  found  that  they  act  quickly 

and  satisfac'torilv  : 
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L     Ma^nesic  trielilorophenulate,     15  gmins  (1.) ; 
Distilkil  water,  ^  ouncts  (100.). 

II,     Maiorneaic  trichlorophenolate,     30  grains  (2,) ; 

Dist  i  1  led  water,  ^  ouDCCi*  ( 1 00*). 

As  Boon  as  the  stage  of  suppnmtioii  sets  in,  irrigration  of  all  the  pitrts 
in  the  eonjiinftival  sjk-  (esperiuHy  under  tlir  Vuh)  shtuild  he  mni\v 
twice  a  day  with  .solution  II*  As  the  swellin*^  and  dischar^o  siiUsidc 
somewhat  this  should  be  contiaut'tJ  with  solution  I.  The  irrigations 
should  Ix*  koj*t  up  for  a  qimrtiT  of  uii  hour  on  ouch  occasion, 

Finally,  in  conjunction  witli  die  applicalinri  of  silver  stdts  directly 
to  the  diseased  conjunctiva,  there  is  probably  no  1h  ttcr  irrigating  fluid 
than — 

Formalin,  jounce  (15.); 

Distilled  water.  If  pints  (HOiX). 

This  mixture  is  non-irritant  and  is  a  very  active  destroyer  of  pyogenic 
bacteria. 

Trachoma,  or  true  granular  lids,  most  of  course  be  treated  with 
refcivnce  tu  its  coniplit^tions,  and  to  the  form  of  the  disease.  Above 
all,  it  must  not  be  foi^tten  that  the  acute  manifestations  of  this 
furmidable  affecticm  are  usually  ag'gnivated  by  astringents  recum- 
UK'nik*tl  in  the  chronic  fnrins.  In  tlie  acute  exacerbations  of  the  com- 
moo  form  of  the  disease,  where  a  considerable  diseharge  is  noted,  the 
modern  treatment  is  that  of  simple  acute  conjuDctivitis.  Ictnl  com- 
presses soaked  in — 


Boric  acid, 
Borax, 
Rose-water, 
Distil  I e<l  water, 


of  each  75  grains  (5.) ; 

2^  drachms  (lO;); 
aj  ounces  (100.)* 


should  be  applied  five  or  six  times  daily  until  the  <xjular  discomfort  is 
allayed.  Exuberant  graunhitions  are  best  trr^atM  by  expression  with 
Knapp^s  forceps.  Affixed  to  the  ewls  of  the  bhiiles  of  the.^  art;  small 
creased  rollers,  removable  for  sterilizing  purposes.  The  conjunctiva 
is  grasped  l^ietween  tlie  mllcrs  and  the  f«»llicles  are  ctlcctually  s<pieezcd 
without  damage  to  the  mucous  mcmbnioc.  When  this  is  done  any  of 
the  classic  astringent  remedies,  preferably  the  lapis  dimnuSf  may  be 
applieil  to  the  dis<»asi'd  surfaces. 

Sattler,  of  Prague,  prefers  diali/aed  tannic  acid  (u  e.  tannin  free  of 
gallic  acid)  to  be  dustetl  ujxm  the  trachomatous  surfaces  daily. 

When  the  lids  do  not  show  small  hard  granulations  and  there  is  no 
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marked  pnnniis,  massage  of  the  lids  upon  the  gflohe  with  certain  oiot- 
mcnts  will  l)e  found  to  l>e  of  signal  advantage.  £itherof  the  follow- 
ing may  be  eniploye<l  in  this  way : 

Mercurous  oxide,  45  grains  (3.) ; 

Vaseline,  1  ounce  (30.). 

Mix  thoroughly  in  a  mortar  and  gently  massage  the  eyeball  ooce 
every  day  or  so. 

Dilute  citrine  ointment,  made 
with  brown  cod-liver  oil  (in- 
stead of  the  official  lard  oil),      1  ounce  (30.)  ; 

Brown  cod-liver  oil  2^  drachms  (10.). 

To  be  mixed  with  the  aid  of  gentle  heat  and  allowed  to  stand  ex- 
posed to  the  air,  but  protected  from  dust,  for  a  week  before  using. 
This  is  a  smooth,  semi-liquid  salve,  which  should  l>e  introduced  into 
the  conjunctival  sac  on  the  point  of  a  probe  and  used  exactly  like  the 
foregoing. 

When  corneal  complications  are  present,  especially  pamius,  a 
watery  solution  of  creolin  has  been  strongly  recommended  : 

Creolin,  16  grains  (1.)  ; 

Distilled  water,  3^  ounces  (100.). 

To  be  dropped  into  the  eye  twice  a  day  alternately  with  1  :  400  solu- 
tion of  mercuric  chloride. 

Diphtheria  of  the  coryunctiva  is  not  uncommonly  seen  in  asso- 
ciation with  the  same  disease  of  the  throat  and  nose,  and  its  diaffiior^i? 
should,  as  in  suspected  diphtheria  elsewhere,  be  confirme<l  bv  tho 
usual  bacten()lo<2:ical  examinations.  Where  the  Klebs-Loeffler  bacillu? 
is  isolated  full  doses  of  the  appropriate  antitoxin  must  be  emploveil. 
This  has  been  done  with  the  best  results. 

Nicati  has  recently  advised — 

Loretin  (derived  from  quinolin), 

Calomel,  of  each  15  grains  (1.)  ; 

Finely  powdered  boric  acid,    2  ounces  (50.). 

This  is  dusted  upon  the  infected  surface  while  the  lids  are  similarlv 
treated ;  the  whole  to  be  covered  with  a  sterilized  cotton  dressing. 
Chronic  catarrhal  coryunctivitis  sometimes  follows  one  or  more 
acute  attacks,  but  is  as  often,  j)erhaps,  kept  up  by  some  form  of  eve- 
strain  which,  when  possible,  should  be  relieved.       The  subsequent 
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treatment  sJioiikl  be  a  houtliing  one.  Carter  advises  that  a  few  drop8 
of  the  following  mixture  be  instilletl  into  the  eye  twice  a  day,  to  be 
folh>wcd  by  one  drop  of  a  1  :  3rX)  stiuc  sulphate  solution  : 


Boric  aoi<l, 
C/oeaine  mil  Hate, 
Distillt'd  water, 


3}  grains  (0.20) ; 
H  "  (0.10); 
1  ounce  (30,). 


MaRsage  of  the  lids  tipon  the  ball  with  equal  parts  of  glycerin  and 
distilled  water  h  of  efin^^idemble  value.  A  small  quantity  of  the  fol- 
lowing may  also  be  employed  in  the  siime  way,  once  a  day,  if  it  does 
not  cause  too  mueh  irritation.  In  the  latter  case  the  proportion  of 
ioUol  is  to  be  decreased : 


lodol, 
Vaseline, 


30  grains  (2.) ; 
2^  drachms  (10.). 


Follicular  coixjiinctivitis  must  not  be  mistaken  f*>r  trachoma, 
ehieHy  because  the  treatment  of  the  farmer  disease  is  simple  and  sue- 
ce.^nful,  wliile  true  granular  lids,  due  to  the  invasion  of  the  deep 
structures  of  the  ennjunctiva  by  a  specific  microbe,  is  very  diftieult  to 
dislodge  and  its  ravages  s<i  often  aO'ect  the  other  ocular  tissues.  In 
the  acute  stage  the  enlarg<.*<i  follicles  should  be  treated  by  iced  com- 
presses saturatetl  with  1  per  cent,  solution  t^f  common  salt.  These 
applications  should  be  made  four  times  a  day  for  ten  minutes  at  a 
time.  In  the  chronic  form,  as  well  as  when  the  acut^f  symptoms  have 
subsided^  Trousseau  advises  the  instillation,  twic*e  a  day,  of  two  drops 
of  the  following : 


Zinc  chloride, 
Distilled  water, 


igmiii(O.Ol); 
75  minims  (5.). 


In  addition  to  these,  gentle  massage  of  the  lid  ujxm  the  eyeball  may 
Ix;  made,  once  every  two  or  three  days,  with  this  ointment 


lodol, 
Vaseline, 
Lanolin, 
Attar  of  rose, 


30  grains  (2.) ; 

of  each  75      '*      (6,) ; 
1  drop. 
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BlepharitiB  margrinalis  is  the  name  usually  applied  to  a  number 
of  affections  of  the  lid-edges  that  present  quite  different  pathological 
pictures.  Clinically,  however,  they  may  be  divided  into  the  ulcera- 
tive, eczematous,  scjuanious,  and  hypertrophic. 

As  a  rule,  the  majority  of  these  yield  readily  to  treatment  Con- 
comitant eye-affections,  especially  diseases  of  the  conjunctiva  and 
lachrjmal  apjmnitus,  should  be  carefully  looked  after.  The  probable 
existence  of  eye-strain  should  not  be  forgotten.  The  general  health 
is  not  uncommonly  at  fault. 

The  following;  preparation  of  ichthyol  is  of  signal  value  in  most 
forms  of  marginal  blepharitis : 

Sulpho-ichthyolate  of  ammonium,  1^  grains  (0.10); 
Lanolin,  2^  drachms  (10.). 

To  be  applied  to  the  borders  of  the  lids  once  or  twice  a  dav. 

In  the  S(|uamous  variety  Gradle  advises,  to  be  used  in  the  same 
way  : 

Ichthyol,  7^  grains  (0.50)  ; 

Zinc  ointment,  2J  drachms  (10.). 

Where  the  points  of  insertion  of  the  eyelashes  into  the  lid-nianrin 
are  plainly  seats  of  any  form  of  the  disease,  these  cilia  should  Ik? 
extracted  before  rubl)in^  in  the  salve. 

In  the  ulcerative  form  Fuchs  advises  that  the  following  application 
he  smeared  on  a  eomj^ross  of  fine  linen  and  the  whole  fixed  upon  the 
affected  eye,  over  night,  with  a  bandage : 

AVliite  precipitate,  2^  grains  (0. 1 5)  ; 

Vaseline,  2^  drachms  (10.). 

In  addition  to  this  treatment  the  cnjvshaped  and  ulcei-ated  dei^ression? 
that  often  form  in  this  variety  of  the  disease  should  he  touched  once 
daily,  with  a  20  per  cent,  solution  of  argentamin.  When  crusts  or 
scales  adhere  to  the  lid-margins  these  should  be  gently  removed  after 
soaking  them  half  an  hour  with  berated  cotton  wet  w^ith  sterilized 
hot  \vater.  In  rebellious  eases  the  ulcers  may  be  curetted  and  then 
have  applied  to  them  this  solution  : 

Mercuric  iodide,  15  grains  (1.)  ; 

Pure  olive  oil,  8  ounces  (250.). 

Mix  with  the  aid  of  a  gentle  heat,  and  filter. 
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In  eczematoiis  blepharitis  the  following  mixture  is  useful,  but  it 
must  be  remembered  that  it  discolors  the  lashes : 

Hydrogen  dioxide,  1  ounce  (30.) ; 

Vaseline,  5  drachms  (20.) ; 

Lanolin,  2|      "       (10.). 

In  cases  where  the  lid-edges  are  red  and  irritable  a  very  good 
wash,  to  be  applie<l  for  five  minutes  at  a  time  three  or  four  times 
daily,  is — 

Lanolin, 

Gum  arabic,  of  each  75  grains  (5.) ; 

Boric  acid,  16      "      (1.); 

Distilled  water,  3^  ounces  (100.)  ; 

Extract  of  violet,  10  drops. 

This  should  be  followed,  just  before  retiring,  by  smearing  the  edges 
of  the  lids  with — 

Calomel,  J  grain  (0.20) ; 

Ijanolin,  2^  drachms  (10.). 

In  the  simple  hypertrophic  form  Gradle  advises  a  mixture  of  resor- 
cin  and  sulphur : 

Milk  of  sulphur, 

Resorcin,  of  each  15  grains  (1.) ; 

Vaseline,  1  drachm  (4.). 

A  small  quantity  is  to  be  applied  to  the  lid-margins  at  night.     In  the 
same  way  may  be  employed  this  ointment : 

Aristol,  15  grains  (1.) ; 

Vaseline, 

Lanolin,  of  each  75  grains  (5.). 

The  following  formulae  are  valuable  in  the  scjuamous  variety : 

Birch  oil  (oleum  rusci), 

Olive  oil,  of  each  equal  ])art8. 

To  be  applieil  with  a  cotton  swab. 

Beoch-nut  oil, 

Olive  oil,  of  each  equal  parts. 

To  be  applied  in  the  same  manner. 
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Styes. — Although  these  painful  inflammatoiy  afiections  of  thegbnds 
supplying  the  lid-inargin  are  often  due  to  general  ill  health,  it  mu<i 
not  be  forgotten  that  the  exciting  cause  is  frequently  eye-straiu,  to  be 
relieved  only  by  the  wearing  of  glasses  or  the  correction  of  anomalks 
of  the  external  ocular  muscles.  The  most  recent  additions  to  the  Ik 
of  drugs  useii  in  their  local  treatment  are  the  following : 

Mercuric  iodide,  7  grains  ((>.40) ; 

Olive  oil,  3^  ounces  (100.). 

Dissolve  with  the  aid  of  heat  and  filter. 

This  should  Ix;  applieil  several  times  daily  to  the   incipient  stye.    A 
salve,  to  be  usihI  in  the  same  way  and  for  the  same  purpose,  is — 

Mercuric  io<lide,  \  gniin  (0.02) ; 

Vast^line,  2^  drachms  (10.). 

When  repcateil  attacks  have  occurreil,  the  lid-edges  should  be 
thoroughly  smeared,  every  day  for  three  months,   with — 

Aristol,  1\  grains  (0.50)  ; 

Vaseline, 

Lanolin,  of  each  75        "     (5.). 

Lanvole  recommends  for  this  purpose,  also,  bathing  the  lids  regu- 
larly with — 

Salicylic  acid,  76  grains  (5.) ; 

Borax,  45      "       (3.); 

Distillod  water,  10  drachms  (300.). 
Or  with — 

Amnioninm  chloride,  15  grains  (1.) ; 

Precipitated  sulphur,  45      "       (3.) ; 

Spirits  of  cam})lior,  5  dnichnis  (20.) ; 

Rose-water,  1^  ounces  (50.). 
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Dacryo-cystitis — an  inflammation  of  the  mucous  membrane  lining 
the  tear-passii^es,  especially  of  that  of  the  tear-sac — may  be  acute  or 
chronic,  simple  catarrhal  or  purulent.  An  obstruction,  due  either  to 
swelling  of  the  mucous  membrane  or  to  an  organic  stricture,  is  usuallv 
present,  preventing  the  flow  of  tears  into  the  nose.     Nuisal  catarrh.  aV 
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jirodivctive  of  dacrj^o-cystitis,  should  be  borne  in  mind.     Remedies 

(u8nally  operative  proeeduiT*-)  should,  con.soi|uendy,  be  reported  to  for 
the  purpose  of  relieving  this  latter  eoudition,  while  variou.s  soluticms, 
applit'd  with  the  laelirynial  syringe  or  forced  into  the  sae  (Gould) 
wit! I  the  tip  of  the  forefinger,  may  be  relieil  u|Rin  to  refluee  the 
swelling  in  the  mucosa  and  to  relieve  the  other  intlanunatory  ^^ymp- 
toms.  The  regurgitation  of  nineo-pys  from  the  laehrymal  into  the 
eonj*inetival  sac  is  aeoninion  cause  of  catarrhal  tonjunrfirilLs^  and  that 
fact  should  l>e  remenilwred  in  all  cases  of  ehronie  catarrh  of  the  lids, 
Thomalla  advises  the  following  mixtnre,  under  the  name  **  rhin- 
algin,"  as  a  suppository,  twice  a  day,  in  earli  nostril : 


Aluraol, 

OL  valerian, 
Menthol, 
Cocoa  butter, 


i  grain  (0.01); 

of  each    I     "     (0.6); 
15  grains  (1.0). 


The  following  solution  may  be  injected  into  the  sac  and  tear- 
passages  in  chronic  cases: 


Ahunininni  acetate, 
Distillml  water, 


45  grains  (3.) ; 
2^  draehnm  (100.). 


The  irrigator  is  of*  great  value  in  catarrhal  diseases  of  the  tear-pas- 
sages^ and  if  a  blonte<i  hypodermic  needle  lie  at taf*hed  to  the  irrigating 
tube  the  lachrymal  sac  may  be  washed  out  even  through  the  intact 
puncta  lachrymalia.  When  a  canaliculus  has  been  slit,  for  the  pur- 
pfjse  of  introducing  probes  or  for  enlargement  of  the  passage,  lavage 
of  the  diseased  parts  can  be  more  readily  accomplished*  For  this 
purjwse  there  is  no  better  irrigating  fluid  than— 


Formol, 
Distilled  water, 


16  grains  (1*) ; 
2  quarts  (2rMiO.). 


After  irrigating  with  a  lx>ric  acid  solution  a  small  quantity  of  this 
mixture  may  be  injected  into  the  sac : 


Antipyrin, 
Distilled  water, 


37  grains  (2.50) ; 
2i  drachms  (10). 


If  the  purulent  catarrh  be  very  marked,  and  particularly  if  it  be 
complicated  with  abscess  of  the  sac,  an  effective  irrigating  fluid  is — 

Potassic  permanganate,  15  grains  (1.) ; 

Distilled  water,  8  ounces  (250.), 

Vol.  in,-— 13 
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Diichis  preferH  to  this  a  50  per  cent,  solation  of  flaorol,  which  he 
finds  much  less  irritating.  Irrigation  may  be  preceded  by  a  clean.^ 
m^  injection  of  e<|ual  parts  of  hydrogen  peroxide  and  water  or  by  a 
4  ))or  (*ont.  sohition  of  sodic  bicarbonate. 

Where  a  fistulous  opening  remains  after  the  bursting  nf  a  hch- 
rymoX  abscess  it  may  be  closed  by  caaterization  of  the  abnormil 
luissa^.  This  is  well  done  by  carrying  a  probe-end,  armed  with  a 
little  cotton  dipi)e<l  in  lactic  acid,  well  into  the  depths  of  the  fistok 
A  HuperfiiMul  slough  forms,  is  cast  off,  and  the  opening  closes.  Lately 
stercsol  (a  compound  resembling  collodion)  has  been  used  to  form  a 
covering:  over  the  opening.  This  may  be  repeated  as  often  as  L< 
necessar}'. 

Chalazion  {retention  cyst  of  a  Meibomian  tiibu/^), — Manv  authoTS 
have  lately  contended  that  strain  of  some  portion  of  the  ocular  appa- 
ratus may,  hy  producing  hypersemia  of  the  lid-structures,  causes  the* 
little  tubules  to  he  closed  and  the  secretion  of  their  correspondlDg 
glands  to  be  retained.  Apart  from  surgical  intervention  the  conditioo 
giving  rise  to  chalazia  re<|uires  consideration.  Massage  with  a  simpk 
stimuhiting  ointment  is  nearly  always  of  value  in  preventing  stenosis 
of  the  remaining  ducts  in  multiple  cysts  of  this  character.  Darier 
recommends  the  following  formula  for  this  purpose — ^to  be  applied 
once  daily : 

Neapolitan  ointment  (French  codex),     2  drachms  (8.) ; 
Potassic  iodide,  15  grains  (1.). 

A  simple  and  effective  agent,  for  massage,  is — 

Lanolin,  90  grains  (6.) ; 

Oil  of  almonds. 

Rose-water  of  each  15      "       (1.). 

Chemosis  of  the  Lids. — This  is  usually  a  sign  of  local  lesion 
(l)lack-eye,  acute  conjunctivitis,  ulcer  of  the  cornea)  but  niav  be  due  lo 
cardiac  disease.  In  any  event  it  may  be  relieved  by  a  single  dose, 
daily,  of — 

Quinine  sulphate,  4  grains  (0.25)  ; 

Freshly  powdered  digitalis  leaves,      2      ^*       (0.10). 
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DISEASES  OP  THE  CORNEA. 

Infi-AMMATIOXs  i\i  the  various  strueture^s  of  the  coroe^i  may  l>e 
confineiK  in  ronsidiTing  their  etiology,  to  the  area  occupied  by  this 
memhratie,  l>tjt  ai^  a  rule  eoriK^al  iiitiammatioiiH  form  a  part  of  pro- 
cesscB  attecthig  other  portions  of  the  eye,  or  are  merely  sigos  of  general 
dyscra-si^.  Belonging  to  the  latter  class  are  two  diseases  alnioj^t 
entirely  con  lined  to  children,  viz.  phlyctenular  keratUm  and  specific 
infiHrfftion  nf  the  rorncfh 

Phlyctenular  Keratitis. — Among  the  various  eausea  of  this  dis- 
ease is  acute  nasal  i'-ttarrh,  esj>ccially  the  liypertrophic  variety  ;  in- 
deed, this  disease  of  the  nose,  which  was  at  on**  time  spoken  of  as  a 
common  accompaniment  of  the  oeuhir  afleetion,  is  now  regarded  as  the 
origin  iif  {be  micro-organisms  (esjKH'ially  the  covens  flaruM  dcmdentt) 
that  suhseqnentiy  find  lodgment  in  the  conjunctiva  and  cornea. 

In  the  treatment  of  phlyetennles  of  the  cornea,  associated  with  the 
same  lesions  in  the  bulbar  cimjunctiva,  gcnenil  hygiene,  jmrtieularly 
in  strumous  subjects,  is  of  the  first  im]wrtance.  Indeed,  there  are  few 
instances  where  purely  local  treatment  is  of  much  avail,  because,  if 
the  nose  or  the  systemic  condition  lie  neglected,  (me  may  eonfideDtly 
exjject  either  a  very  slight  improvement  of  the  eye-symptoms  or  an 
early  reeurrenee  of  the  infection. 

\\'hen  the  phlyctenules  have  reached  the  stage  of  nicer  each  one 
may  be  touehetl  with  a  mateh-exid  dip{>cd  in — 


Be Dzo- phe non  ide  ( apy on  i n ) 
Distilled  water. 


15  grains  (L); 
7  dmchms  (100,). 


Then  a  bandage  for  fiiur  hours.     This  solution  instilled  into  the  sac, 
three  or  four  times  a  day,  is  alho  advised  : 


fkiric  acid, 
Borax, 
liose- water, 
Distilled  water, 


of  each  ^  drachm  (2.) ; 

^  ounce  (ItJ.); 

1  ^  ounces  (45.). 


Mydriatics  are  vcr)'  usi^ful  in  phlyctenules  of  the  coniea.    Instead 
of  atropine,  8cx)|K)lamine  (1  grain  to  2  ounces  of  water)  is  effective. 
Another  lotion,  especially  when  there  is  cxjnjunctivitis,  m — 


Mercuric  chloride, 
Distilled  water, 
Alcfjhol, 


15  grains  (1.) ; 
6  quarts  (5CX)0.); 
q.  8. 
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This  is  more  effective  when  employed^  three  times  daily,  with  the 
irrigator. 

As  soon  as  the  acute  symptoms  have  subsided  the  globe  mav  be 
gently  massaged,  once  a  day,  with — 

Ammonium  sulpho-ichthyolate,       1^  grains  (0.10); 

Vaseline, 

Lanolin,  of  each    76         "     (5.). 

This  salve  makes  a  useful  application  to  the  lid-margins  (at  night- 
time) and  to  the  ei»zematous  patches  on  the  face  that  so  frequently 
accompany  the  corneal  and  conjunctival  eruption. 

Interstitial  Keratitis. — ParenchymatouSy  syphiliticy  specific,  or 
atrtimous  disease  of  the  cornea  is  merely  local  evidence  of  a  con- 
stitutional disorder.  It  runs  such  an  extremely  chronic  course  and  so 
invariably  ends  in  more  or  less  complete  resolution  that  it  is  diffiailt 
to  say  what  part  treatment  has  had  in  determining  a  successful  cure. 
Anti-syphilities  should  always  be  administered  in  cases  where 
the  specific  disease,  apart  from  the  eye-lesion,  is  plainly  marked. 
However,  even  when,  in  the  course  of  months,  the  cornea  has  rained 
most  of  its  transparency  the  patient  may  be  found  to  be  almost  blind 
from  disease  of  the  ciliary  body,  choroid,  or  optic  nerve.  When  mer- 
cury is  employed  it  is  best  administered  in  the  shape  of  inunctions- 
two  grammes  daily  of  lanolin  and  blue  mass,  equal  parts.  Grand- 
clement  claims  that  when  there  are  no  acute  symptoms  and  the  glolie 
is  not  sensitive  to  pressure  a  cure  results  in  from  forty  to  ninetv  davs, 
from  ma^ssage  of  tlie  eyeball  daily,  every  two  hours,  with  the  following 
mixture : 

Phenol,  15  grains  (1.)  ; 

Liquid  vaseline,  3^  ounces  (100.); 

Oil  of  wintergreen,  a  few  drops. 

If  this  produce  ])ain  the  eye  should  be  cocainized  before  the  next 
application.  As  an  internal  remedy  the  following  pleasant  mixture, 
in  doses  of  from  one  to  two  desertspoonfuls,  may  be  used  : 

Potassium  iodide,  5  ounces  (159.)  ; 

Glycerin,  1  ounce  (30.)  ; 

Mercuric  iodide,  1^  grains  (0.10)  • 

Syrup  of  quinine  (Fr.  codex),  6  ounces  (200.)  ; 

Anisette  (Bordeaux),  3^     "  (100.). 

Hypodermic  injections,  repeated  every  two  days,  may  be  given  instead 
of  inunction^  as  follows  : 
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Mercuric  chloride, 

Sotlic  eljloride, 
Distilltil  wat4?r, 
Ten  t€  firteeii  niiniiiis  once  daily. 


1|  grains  (0 JO); 

15   "  '^    (L); 

3  drachms  (10.). 


For  the  pre\'ention  of  posterior  syrieehife,  rotoio  ffroin  ScopoHa 
japonira)  is  iisi-ful  wliere  iitropine  is  coiit nil ntl Seated.  By  some  autliors 
it  is  claimed  tliat  this  glm^nsidc  is  preferable  to  tlie  mydriaticf^  usually 
iiistille<i,  lis  it  doe^  not  irrilate  tlie  lids  even  when  em|jloyed  for 
several  wet*ks  or  months.     A  good  formula  is — 

Rotoin,  1  grain  (0,05) ; 

CVK'iiine  muriate,  1^  gnuns  (0.10)  ; 

Distilled  water,  1  ounce  (30.). 

Punctate  heratUia^  the  HO-caIIe<l  serons  iritis,  is  usually  a  sign  of 
chronic  intmocular  disease  and  sliould  Ix*  treated  accordiugly.  Darier 
hai^  recently  suggested  for  it  the  internal  ad minist ration  of  colohicin, 
and  gives  the  following  preseription  : 

Crystals  rtf  eolchicin,  1  grain  (0.06.); 

Sugar  of  milk,  1  drachm  (4.). 

Make  into  60  granules  and  give  from  I  to  3  daily,  gradually  increasing 
the  dose  until  stomachic  colic^  or  other  signs  of  intolerance,  appears. 
It  is  better  to  administer  this  retue<ly  on  aUernate  weeks. 

Ulcers  of  the  Comea.^ — These  may,  for  clinical  purposes,  be 
divided  into  two  classt*s  ;  (1)  The  simple,  non-spreading  ulcer ;  (2) 
The  serpiginous  or  spreading  variety*  Botli  lesions  are  usually  tlie 
result  of  an  enision  or  wnund  (lit^wever  sliglit)  with  subsequent  infi'c*- 
lion,  Tlie  cliaracter  ami  number  of  the  micro-organisms,  the  resist- 
ing jKJWcrs  {\f  the  invaded  tissues  and  the  extent  and  situation  of  the 
corneal  traumatism  determine  the  severity  of  the  disease.  It  is  well 
to  ascertain  the  area  and  probable  depth  of  the  nicer  by  staining  it 
with  methyl  violet  or  other  reagent.     The  Ix^st  of  these  is  made  from 


Fluorescin. 
Liquor  potasssB^ 
Distilled  water, 


4  grains  (0.25) ; 
I  drachm  (2.) ; 
4  druchms  (16.). 


Allow  the  mixture  to  stand  several  hours  before  using.  A  single 
drop  applied  to  the  oornea  with  a  pipette  will  stain  the  ulcer  a  deep 
yellow  without  affecting  the  surrounding  tissued. 

Simple  ulcer  is  usually  small,  single,  and  of  a  grayish-white  appear- 
ance, and  may  be  accompanied  by  cotusidemble  photophobia,  lachry- 
mation,  and  |)ain. 
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8prcadinrj  uleer  is  a  niiicli  more  serious  disease,  although  ibliegio- 
fling  may  bo  tlic  same.  Especially  when  the  supply  of  pvogeolL- 
baeteriay  from  a  purulent  ophthalmia  or  cIacr}'o-ey.stiti.<,  ].<  large  aoJ 
vigorous,  widespread  and  rapid  destruction  of  the  cornea  may  imL 
It  is  lianily  no<*essar}'  to  say  that  this  fact  should  always  be  borne  is 
mind  when  treating  the  corneal  lesion.  In  all  varieties  of  ulceratioD 
i)f  the  (-onuni  irrigation  of  the  conjunctival  sac  is  of  paramount  im- 
portance, wh(»th(T  this  remedy  be  emplo^-ed  bcA>re  or  after  diiwt 
appliesitions  to  the  ulwr  itself,  or  whether  it  be  used  solely  as  a  cura- 
tive measurt*.  In  the  simple  variety  Joenicke's  boro-ix>rax  is  ven 
eflTective.  This  is  made  by  di8S4>lving  equal  parts  of  boric  acid  anci 
borax  in  wat<T,  boiling,  and  allowing  the  pHnluct  to  crystallize,  i 
warm  10  j)er  cent,  solution  may  be  used  for  irrigation.  Under  the 
name  of  anfipyonin,  dis(Mlic  dodecaboratCy  a  similar  compound,  in-' 
been  recomniendo<l,  in  the  same  dose  and  to  be  used  in  the  sann: 
manner,  by  Rollnnd.  Antipyonin  is  also  used,  instead  of  boric  acid. 
as  an  application,  in  the  form  of  fine  powder,  to  the  conjunctiva  ic 
the  suppuration  which  often  accompanies  corneal  ulcer. 

The  application  of  escharotics,  especially  the  electix>-canterv,  to 
spreading  ulcer  of  the  cornea  is  the  most  valuable  means  we  po^*!«!^^ 
of  cutting  short  its  progress.  A  very  effective  cautery  of  the  ul«r 
may  be  accomplished  by  means  of  lactic  acid.  After  thorough  cocain- 
izaticm  a  pointed  wooden  tooth-pick  is  dipped  into  a  30  per  cent 
solution  and  cjirefully  and  thoroughly  applied  to  the  diseased  an»a. 
A  small  sloiijrh  sej)aratcs  in  the  course  of  a  few  days.  Galozo\\>ki 
uses,  instead  of  lactic  acid  for  cauterizing  the  ulei^r,  9  1  per  ecni. 
mixture  of  gold  carholate.  In  the  same  way  one  may  apply  to  tlie 
ulcer,  and  with  the  best  results,  a  few  crystals  of  the  sozoiodolate  of 
zinc.  This  forms  a  white  eschar  which  does  not  spread  bevond  the 
limits  of  the  diseased  surface.  The  application  may  he  repeated, 
as  the  cautcriziition  is  not  a  deep  one  and  leaves  a  verj-  slight  scar, 
or  it  may  be  followed  by  gentle  massage,  once  a  day  (Goldziehen, 
with — 

Sodic  sozoiodolate,  8  grains  (0.50)  ; 

Neutral  atropine  sulphate,        1  grain  (0.05) ; 
Vaseline,  2  grains  (10.). 

A  few  drops  of  a  solution  of  rotoin  or  scopolamine  should  be  in- 
stilled every  three  or  four  hours,  when  the  ulcer  is  centrally  situatcil 
and  there  is  pain  or  other  acute  symptoms.  Where  atropine  is  indi- 
cated Jackson  advises  the  following  eollyriura  : 
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Neutral  sulphate  of  atrnpiDe, 
Cocain  muriate,  of  each  1  grain  (0.0»7); 

Distilletl  wnter,  2  drachms  (8.). 

One  drop  of  this  at  a  time. 

Large  disks,  made  witli  gelatin  and  imloformj  to  be  carefully 
applietl  tn  the  ecK^ainized  eyehall  and  fullovved  l»v  an  anti.st»ptic  band- 
age, have  been  rceom mended,  but  tht*i?e  are  |xynfiil  and  seem  to  [k>s- 
aess  little  ad%*antagc  over  dusting  the  surface  witli  Hi»ely  fwwdered 
iodoform,  Vaeher  hits  employed  an  eye-wasli  of  a  watery  s4)hition 
(1  :  250)  of  potasflic  permanganate.  Di  Vineentiis  advises  the  em- 
ployment of  subeonjunrtival  inject  ions;  of  sodic  cliliiride  an<l  mercuric 
chloride  in  spreading  ulcer  complicateil  with  hyiRipyou  (pus  in  the 
anterior  chamber).  In  the  majority  of  instances  a  single  injection  is 
all  that  is  necessary,  but  in  tlie  wornt  cases  two  or  three  doses,  at  in- 
tervals td'  one  or  twii  days,  may  be  rccpiired.  De  Wecker  has  quite 
lately  given  very  explicit  directions  for  the  employment  of  this  rem- 
edy. He  bidieves  that  when  properly  earrit^l  out  there  is  no  agent 
more  prompt  in  eflw^ting  a  cure  of  all  forms  of  corneal  ideer.  The 
eyelashes  are  first  disinfei'ted  with  a  1  :  100  solution  of  mercuric  oxy- 
cyanide,  and  the  conjunctival  sac  is  then  thoroughly  irrigated  with  a 
4  per  cent.  s<jluti<»n  of  l>oric  acid.  Fifteen  drops  of  the  following 
solution  are  now  injected  beneath  the  conjunctiva  as  near  the  ulcer 
as  possible: 


McRMjric  chloridcj 
Escrinc  salicylate, 
Distilled  water, 


J  grain  (0.015); 
1      "     (0.05) ; 
^  ounces  (100.), 


This  should  be  repeated  daily,  if  necessarj;,  but  the  dose  should  be 
diminished  as  soon  as  improv^ement  is  notiec^d,  Each  injei-tion  sliotdtl 
he  folli>wed  by  an  antiseptic  bandage.  When  iritis  is  prestmt  scopo- 
lamine should  lie  substitutcil  for  the  eserine. 

As  most  of  these  suljconjunctival  medications  are  painful  they 
have  sometimes  addend  to  them  a  small  quantity  of  rorninc.  Dolgrmofi* 
claims  tiiat  a  1  ptT  cent,  solution  of  paraclorophenol  in  water  forms 
an  analgesic  injection  that  acts  quite  as  quickly  as  the  mercurial  salt, 
and  that  the  pain  full  owing  it  is  slight  and  lasts  only  a  few  minutes. 

When  simple  ulcer  of  the  cornea  is  associated  with  a  ehrtmic  cou- 
junctivitis,  dacryo-cyatitis  or  blepharitis,  massage,  once  a  day,  with 
either  a  mixturi*  of  europhen  ( ^  to  1  fR*r  cent.)  or  aristol  |1  jmlj*  cent.), 
with  equal  parts  of  vaseline  and  lanolin,  will  be  tound  effitoicious. 

Where  simple  ulcer  of  the  cornea  does  not  prtimptly  heal  it  may 
l>e  touche<I  w  ith  a  1  :  10  solution  of  it.>tline  trichloride,  tlie  sac  being 
suhs(*(iuently  irrigati^U  tw^ice  a  day,  with  1  :  HHM)of  the  same  remedy. 
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Corneal  scars  {nebuiccy  mfteuke)  are  most  likely  to  be  reduced  b 
arvii  and  thickncHS  by  pressure-massage  with  stimulating  ointment 
One  of  the  best  of  these,  to  be  applied  once  daily  for  weeks  or 
months,  is — 

Yellow  oxide  of  mercury,        1^  grains  (0.10) ; 

IckIoI  in  fine  powder,  7^       **       (0.50) ; 

Vaseline, 

Lanolin,  of  each  75         "       (5.). 

Foreign  bodies  imbedded  in  the  cornea  may  be  removed  under 
local  anesthesia  produced  by  a  1  per  cent,  solution  of  holocain  in>til!eii 
in  precisely  the  same  way  as  and  instead  of  solutions  of  cocain  nr 
cucain.  The  first  drug  possesses  the  distinct  advantage  of  not  dilating 
the  pupil,  nor  does  it  cause  dryness  (and  ready  removal)  of  the  cor- 
neal epithelium.  A  transient  and  sufficient  local  anesthetic  for  the 
same  pur[K)se  is  made  as  follows: 

Desiccated  powder  of 

suprarenal  capsule,  3  grains  (0.20) ; 

Sterile  warm  water,  1\  drachm  (5.). 

Stir  briskly  (with  a  clean  toothpick)  in  a  spoon  or  salt-cellar  for  five 
minutes.  Allow  the  undissolved  portion  to  settle  for  another  five 
minutes,  using  only  the  supernatant  liquor.  Two  drops  dropped  inio 
the  eye  every  minute  for  three  minutes  will  produce  blanching  of 
the  conjnnctivie  and  sclera  (and  anesthesia)  in  five  or  six  minute-^. 
The  mixture^  will  undergo  decomposition  in  a  few^  hours  and  should 
be  freslily  prepared  for  each  occasion.  Another  new  local  anesthetic 
is  nirvanin,  commonly  used  as  a  2  per  cent,  solution. 

Scleritis  and  Episcleritis. — Inflammatory  patches  cha^acte^i^til' 
of  botli  tlieso  iitfoetions  have  been  successfully  treated  by  the  applica- 
tion of  tlie  gal va no-cautery.  Internal  treatment  is  almost  al\vav> 
called  for,  and  search  should  be  made  for  the  presence  of  any  of  tl»o 
well-known  causes  of  these  diseases.  Absorption  of  the  scleritic 
phiques  is  certainly  helped  by  massage  with  an  ointment  composoil 
of  sodic  iodide  0.25  gramme  and  vaseline  10  grammes.  If  the  deewr 
structures  of  the  sclera  be  affected,  Puecli  has  advised  tlie  paintin«r 
of  botli  lids  ever}'  morning  for  five  days  with  the  ordinary  tincture 
of  iodine.  Finally,  subconjunctival  injections,  as  described  under 
Iritis,  are  found  to  act  wtII  in  most  instances. 

Herpes  of  the  Cornea. — Herpes  zoster  ophthcdmicus  is  usually  a 
part  of  a  neuritis  affecting  the  minute  nerve-endings  in  and  about  the 
conjunctivae  and  lids  and  it  should  be  treated  in  connection  with  Xhv 
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othor  man  ifej^tiit ions  of  the  disease.  Tlie  corneal  vesjidcj?!  are  serioiLS 
leHions,  owing  to  the  resiilting  dears  and  the  posf^ible  visual  defect 
that  m  often  reniaiii  when  the  eruption  rM^cnpiei^  the  pLipillary  area, 
Bourgeois  advises  tliat  the  eye  l)e  earefiiUy  irrigattxl  with  wiirtii  borie 
acid  lotion  and  the  cornea  afterward  dusted  with  the  following 
powder : 

BiBmuth  subnitmte, 

Powdered  starch,        of  each  t}2    grains  (4,) ; 

Aristol  or  imlol,  7J      **      (0,5), 

In  addition,  tlie  eye  should  l>e  protected  and  piiin   relieved  by  mor- 
p[iiiR'  or  antipyrin,     Wlieu  there  is  iritJ.s  <lry  heat  and  a  eoUyrimn 
of  |-  per  cent,  sohuion  nf  se<»|K>l amine  arc  also  indicated. 
To  the  vesit'les  on  the  lids  may  be  applitHl  this  salve  : 


Zinc  ointment, 
Boro-glyceride, 
('arlH)lie  acid, 


6  drachms  (22.50); 
2  draehras  (7.50); 
26  grains  (1.75). 


Or,  when  the  jiain  is  very  severe,  this : 

Cocaine  mnriatej 

loiloforoi, 

Vast*linc, 


7^  grains  (0,60); 
1  drachm  (4,) ; 
7^dmcbms(100.). 


The  pain  of  licrp's  is  also  greatly  niitigatetl  by  the  h^cal  application 
to  the  vesicles  or  dried  seabs  of  finely  pt>wdered  euphorin  (phenyl 
urethao). 


mms. 

Ikfi^mmation  of  the  iris  is  one  of  the  commonest  and  most 
important  ocular  diseases  witli  which  the  practitioner  has  to  contend. 
In  the  great  majority  of  instances  it  is  symptomatic  of  st>rae  general 
disorder  or  aci:*om|>anies  some  other  disease  of  the  eye.  It  is  wtII  to 
remember  that  it  may  bo  a  local  expression  of  syphilis,  rheumatism, 
gonorrha^a,  tuberculosa  is,  gout,  scrofula,  or  diabetes.  These  general 
diseases  shouhl  always  receive  attention  as  a  part  of  the  treatment  of 
iritis  beeausi^  the  duration  atid  severity  of  the  ocular  affection  may  be 
considerably  lessened  thereby. 

The  pupil  should  be  dilateil  as  early  in  the  diBe&fie  as  possible^  and 
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although  atropine,  (hilM)isine,  hyoscyamine,  and  hyoscine  most  coa- 
tinue  to  be  the  most  valuable  agents  in  the  accompIishmeDt  of  this 
result,  we  have  reit»ntly  added  a  number  of  other  valuable  mydriatic? 
to  the  list. 

An  excellent  and  effective  substitute  for  the  ordinary  1  per  cent 
solution  of  atropine,  usually  ordered  in  cases  of  iritis^  is  the  followii^: 

Neutral  sulphate  of  duboisine. 

Neutral  sulphate  of  atropine,  of  each  ^  grain  (0.03) ; 
Cocaine  chlorhydrate,  35  grains  (2.) ; 

Distilleil  water,  7  ounces  (190.). 

Instillartion  of  a  single  drop  of  a  ^  per  cent,  of  scopolamine  hydro- 
chlorate  forms  an  effective  substitute  for  atropine  preparations.  All 
of  these  cycloplegies  may  give  rise  to  general  toxic  symptoms  if  care 
be  not  employed  in  the  use  of  their  watery  solutions.  When  possible 
these  should  be  instilled  after  meals.  Only  one  drop  at  a  lime 
should  l)e  dropiK^d  into  the  conjunctival  sac,  and  the  excess  of  fluid 
should  be  carefully  \vii)ed,  from  the  inner  canthus  outward,  off  the 
closed  lid-edges. 

The  treatment  by  means  of  subconjunctival  injcx^tions  of  corroave 
sublimate  may  be  curried  out  in  accordance  with  the  directions  of 
Abadie,  /.  v,  four  or  five  doses  of  ^  of  a  milligramme  (x^gif  of  i 
grain)  each,  at  intervals  of  three  days.  It  has  recently  been  observid 
that  from  5  to  10  drops  of  a  sterile  2  per  cent,  solution  of  common 
salt,  injcctcHl  with  a  perfectly  clean  hypodermic  syringe,  answer  all 
the  pur])osos  of  the  bichloride  and  are  not  as  painful.  Even  in 
syphilitic  easi^s  mercurial  sidts  appear  to  possess  no  curative  advan- 
tiigc  over  the  sodic  chloride  solution.  Indeed,  it  is  now  claimed  that 
all  snl)C()njunctival  injections  a<»t  chiefly  by  stimulating  the  lymphatic 
circulation  and  thus  hastening  the  absorption  of  inflammatorv  products* 
The  pain  following  this  form  of  medication  is  not  invariably  prevented 
by  the  use  of  cocaine.  Instead  of  presenting  such  anti-rheumatic 
remedies  as  the  sali(!ylates  in  rheumadc  iritis  Crinon  advises  the  tinc- 
ture of  gelsemium  in  full  doses  daily.  In  gonorrhooal  iritis  Fuchs 
advises  ir)-(lrop  doses,  once  a  day,  of  the  oil  of  gaultheria,  which  is 
best  given  in  capsules. 

The  internal  treatment  of  serous  iritis  is  considered  of  importance 
by  Galezowski.  He  advises  that  the  urate  of  piperazine  be  given  in 
^-gramme  doses  once  or  twice  a  day. 

The  treatment  of  the  tubercular  form  of  iritis  is  not  very  satisfac- 
tory. The  exhibition  of  creasote  (dose  0.05  gramme)  in  pill  form,  six 
times  daily,  increasing  the  dose  until  fifteen  pills  are  taken  in  twenty- 
four  hours,  is  recommended  by  Quint.    This  treatment  should  be  con- 
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titiucd  for  months.  Another  remedy  is  iehthyi^l.  Four  dnjp,-*  of  a 
mixturt?  comjK>sed  of  eqiiul  parts  of  thie  drug  and  water  should  be 
adniinktered  three  times  *Iaiiy  Wfore  i mating,  Tlie  dt^se  shouhl  he 
iiicreiksed  one  drop  duily  until  forty  tlrops  are  taken  [it  one  do^e.  To 
avoid  gastro-intestinal  irritation  the  iehthyol  shoultl  Ix*  administered 
in  a  large  quantity  of  water.  lodidorni,  tritunited  with  one-lialf  its 
weight  of  |K»wdert*d  eorteej  may  also  l>e  adruinistereil  in  earhets. 

It  is  sometimes  difficult  to  make  a  differential  diagnosis  between 
the  tnbereular  and  otlier  forms  tif  iritis.  In  sueh  oases  tnlKTeulln 
injeotions  may  Ik*  used.  Indeed,  Ix'ljer  has  reported  a  complete  eure 
of  tiiberele  of  the  iris  aft4*r  ten  injections  (5  to  10  milligrammes  each) 
of  Koch's  lymph. 


GLAUCOMA. 

RirnKY  and  others  regard  this  disease  as  essentially  one  affeeting 
the  general  nutrition.  In  any  ease  it  must  not  b<^  forgotten  that  the 
danger  of  subsequent  attacks  may  be  lessened  by  general  constitu- 
tional treatment,  by  dieting^  regular  bathing,  proper  exercise,  and 
keeping  the  bowels  freely  o[)en.  When  signs  of  gout  arc  present 
Houdo's  formula  is  valuable: 


Crystallized  colchicine, 
Sugar  of  milk, 
Gum  arable, 
Simple  syrup, 


I  grain  (0.06) ; 
1  flraehn)  (4.) ; 
7  grains  (0.50) ; 
15      "      (1.). 


Divide  into  60  gmnules  and  give  two,  three,  or  four  daily.  In  the 
same  way,  rheumatism  or  any  of  its  manifestations  should  l>e  cjire- 
fully  treated.  But  whatc^ver  b<^  the  predisfMXsing  cause  of  this  formid- 
able disease  of  the  eye,  it  is  directly  dci^ndent  u|>on  a  disturbance  of 
the  intraocular  lymphatic  system.  The  internal  lym|)h-stream  arises 
from  the  blood-vessels  of  the  uvail  tract,  flows  from  the  posterior 
chamber  through  the  pupil,  and  emplies  into  the  canal  of  Sehlemm 
at  the  angle  formed  by  the  iris  and  the  sclera.  It  is  easy  to  under- 
stand huw  any  obstructiim  of  this  stream  of  lynjph  or  any  abnnrmal 
increase  of  the  lymphatic  fluid  may  bring  abcwt  an  intnioeular  tension 
dangerons  to  visirtn.  The  eyeball  grows  hartler  and  the  delicate  jmrts 
within  the  eye  immediately  suffer.  It  is  of  the  utumst  imjK>rtance 
that  this  destructive  disease  should  be  early  recognized,  and  should 
not  be  mistaken,  as  it  often  is,  for  snpraorbitid  neuralgia  plun  con- 
junctivitis or  iritis  (see  table  on  p,  807).      When  such  an  error  i* 
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made,  atropine  or  some  other  mydriatic  is  likely  to  he  prescribed  aiyl 
a  bad  matter  thus  made  worse. 

Although  the  most  satisfiu^tory  measure  is  a  broad,  periphenl 
iridectomy  or  a  posterior  sclerotomy^  relief  sometimes  follows  oemin 
local  apph'mtions.  In  acute  glaucoma  Faber  advises  the  uj^  of  p3c>- 
carpine  nitrate,  0.05  gramme  to  10  grammes  of  distilled  water;  tiu? 
is  to  be  dn>p|)ed  into  the  eye  every  three  or  four  hours,  as  long  as  the 
intraocular  tension  is  increased.  The  artificial  Ic^ech  and  the  iDtenal 
administration  of  morphine  are  recommended  for  the  relief  of  pm 
In  the  chronic  form  a  25  per  cent  solution  of  antipyrin  may  be  in- 
jected, with  Anel's  lachrymal  syringe,  into  the  nasal  duct  of  the 
affected  eye.  This  procedure  not  only  relieves  the  |>ain  of  the  diseije. 
but  is  rcHJommcnded  as  a  curative  measure.  Gentle  massage  of  the 
globe — rubbing  the  upjKT  lid  over  the  eyeball — after  instilling  warn 
vaselin,  castor  oil,  or  lanolin  into  the  conjunctival  sac,  lias  recendy 
been  tried  with  success.  The  application  should  be  made  daily  at 
first,  and  each  sitting  should  occupy  five  minutes. 


TOXIO    AMBLYOPIA. 

A  GREAT  many  poisons  exert  a  deleterious  action   upon  the  eve 

sight,  but  tlie  most  important  and  most  common  of  these  are  tobaw 
and  alcoliol.  Tlicy  set  up  a  chronic  and  painless  inflammation  of  tbt 
optic  nerve,  whicli,  however,  readily  yields  to  treatment. 

There  should  be  total  and  immediate  abstinence  from  the  u^e  of 
tobacco  and  alcohol  in  any  of  its  forms,  and  the  patient  should  obsene 
every  other  hygienic  rule.  AVhen  there  is  no  contraindication  a  Turk- 
ish l)ath  twice  a  week  is  a  valuable  remedy.  Some  such  tonic  mLxturt 
as  the  following  should  be  prescribed : 

Tincture  of  iron  chloride,  4  drachms  (16.)  ; 

Dilute  phosphoric  acid,  4  grains  (0.25)  ; 

Quinine  sulphate,  6  drachms  (24.)  ; 

Strychnine  sulphate,  2  grains  (0.1)  ; 

Tincture  of  rhubarb,  2  drachms  (8.)  ; 

Simple  syrup,  to  make  8  ounces  (250.). 

A  small  teaspoonful  in  a  wineglassful  of  water  before  each  meal. 

Hypoderraio  injections  of  a  1  per  cent,  solution  of  nitrate  of 
strychnine  should  also  be  administered  three  times  a  week.  Thi? 
solution  should  be  made  with  distilled  water  and  without  alcohol. 
The  initial  dose  must  be  small,  say  five  drops,  to  be   increa.sed  drop 
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by  drop  until  toxic  syniptoms  are  prtxJueed.     The  dose  should  then 
be  decreased  a  few  drops  until  the  cure  is  complete* 


OCULAR  AFFECTIONS  IN  GENERAL  DISEASES. 

There  are  certain  signs  and  ?iymptcmis  exhibited  liv  the  visual 
apparaiu*^  and  complained  of  by  the  patient  that  do  not  necessarily 
indicate  organic  o(*ular  disea?^  at  all,  or  point  only  to  a  partial  or 
secondary  inv^olvenicnt  of  the  eye*  Gmve?^*  or  Ik.^edow's  disease  is 
one  of  these.  In  recent  years  a  number  of  internal  remedies  hav'e 
been  employed  in  t!ie  treatment  of  the  eye-symptoms.  Chibret  gives 
large  doses  of  stxlic  siilicylate,  |r  to  f  of  a  gramme,  four  times  during 
the  twentv-fonr  hours,  dissolved  in  a  large  quantity  of  water.  If  the 
patient  cjynuit  take  such  a  large  dose  the  amount  is  diminished,  but  it 
must  lie  given  for  weeks  at  a  time.  He  has  seen  improvement,  espe- 
cially of  the  taehycanlia,  in  a  very  few  days.  The  following  mixture 
may  be  taken  ever>^  two,  thrcH?,  or  four  hours,  unless  intoxication  i» 
produced,  for  several  weeks  at  a  time : 

Powdered  iligitalis  leaves,  |  grain  (0,02.)  ; 

Ipecac,  I     *'      ((I/K15.); 

Extract  of  opium,  ^    "      (0X)025.). 

Amelioration  of  the  symptoms  is  noticeable  in  a  few  days  and  in  some 
eases  a  praeti<?al  cure  has  been  brought  about  after  several  months. 
Exalgine  (methyl-acetauilide),  in  3-grdin  doses  three  times  a  day,  has 
also  been  employed  with  sueccs4=i.  Finally,  Bogrotf  lias  advised  the 
hypodermic  injection  of  extract  of  the  thynjid  gland,  beginning  with 
a  single  drop  of  the  organic  extract,  and  increasing  the  dose  until 
four  cubic  centimetres  are  administered. 


SYMPATHETIC  OPHTHALMIA. 

It  has  been  demonstrated  to  a  certainty  that  germs  may  l>e  carried 
from  an  eye  whose  coats  have  been  perforated,  either  by  traumatism  or 
from  disease,  to  the  opp<»site  eye  and  there  set  up  a  destructive  inflam- 
matiiin.  The  most  dangeroiLS  wounds,  so  fariLs  concerns  tlieir  liability 
to  produce  sympathetic  o|itha]mitis,  are  those  that  jwnetrate  the  region 
of  the  ciliary  body.  This  is  an  area  four  or  five  millinietnis  in  width 
that  extends  ar^auid  and  a  few  millimetres  outside  of  the  sclero- 
eorm^l  junction,  called  by  Xettleship  tl»e  "dangerous  7X)ne/^  Pieces 
of  steed  and  other  f»»reigu  bodies  hxlge<l  in  the  interior  of  the  eveball, 
ai»  well  us  jxirforating  ulcers  of  the  cornea,  may  aliso  light  up  the  di&- 
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cns(^  T)io  imrlicst  sign  of  this  migrtsiory  opJUhabnia  is  teodernest  nn 
prcssim'  ovtT  the  ciliary  region — the  patieDt  flinches  when  the  eTpi> 
prcsscnl  upon.  With  this  are  usually  noticed  inability  to  read,  sligh 
photopliol)iA,  hichrymation,  and  some  redness  of  the  eye.  Usaallj 
there  is  no  piiin.  The  stealthy  setting  in  of  these  symptoms  on  dte 
Honiid  side,  after  a  penetrating  wound  of  the  other  eye,  may  well  aofv 
anxiety,  es|)e<nally  when  to  the  tenderness  are  added  sensible  impair- 
ment of  vision,  psiin,  more  lachrymation  and  photophobia,  ind  a 
deeper  injection  of  the  pi^rieorneal  vessels*  Plastic  deposits  now  take 
place  in  the  ciliary  boily,  iris,  and  cornea.  If  relief  be  given  the  eye 
may  partially  or  wholly  recover,  but  in  any  event  the  course  of  the 
disc^ase  is  always  verj'  chronic,  very  variable,  and  very  wearisome  to 
both  patient  nn<l  sur^i^n.  It  sometimes  happens  that  months  after  an 
attack  of  sym{Kithetic  inflammation  the  injured  eye  is  found  topodge«« 
better  vision  than  its  fellow.  In  amsequence  of  improved  treatment 
bettiT  results  have,  in  late  yearw,  followed  the  exhibition  of  remedies 
for  ophthalmia  migratoria.  In  the  early  stage  (of  sympathetic  irrita- 
tion) it  may  sometimes  be  aborted  by  the  inunction  of  mereurial 
ointment  and  the  injection,  into  the  vitreous  chamber,  of  one  or  two 
drops  of  corrosive  sublimate  solution,  1 :  500.  This  is  to  be  repeated 
in  eip:ht  days.  Instead  of  intraocular  injections  subconjunctival 
medication  lias  been  employed  with  success,  in  the  strength  of  1 :  1000. 
Even  when  sympathetic  inflammation  has  plainly  declared  itself  large 
snlKionjunoiival  injections,  combined  with  the  hypodermic  use  of  me^ 
curie  iodide  or  chloride  or  the  inunction  treatment,  may  so  modifv'it 
that  useful  vision  may  be  retained  in  one  or  the  other  eye. 


OCULAR  HEADACHE. 

Migraine  or  sick-headache  is  frequently  accompanied  bv  tem- 
porary disorders  of  si^ht  and  is  occasionally  produced  by  refractive 
errors  and  anomalies  of  the  ocular  muscles.  Before  or  during  an  attack 
of  this  distressing  form  of  neuralgia  a  peculiarly  shaped  cloud,  haviae 
often  a  bright-colored  margin,  appears  before  one  or  both  eyes.  This 
spreads  until  tlie  whole  field  of  vision  is  ohscured  and  lasts  but  a 
short  time,  after  which  sight  is  as  perfect  as  before  the  attack. 
Attention  should  be  paid  to  the  refractive  condition  of  the  eve  and 
when  ametropia  (especially  astigmatism  and  hyperopia)  is  present 
proper  correcting  glass(»s  should  be  prescribed.  In  addition  to  this, 
numerons  prescriptions  have  been  lately  suggested  for  the  relief  of  the 
j>ain  or  for  the  pnrpose  of  aborting  the  att;icks.  Amon^  the  most 
reliable  of  these  is  the  following : 
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Antifobrin, 

Kxalgine, 
Antipyrin, 
Cocaine  muriate, 


of  each  I  gmiii  (iKUo.   : 
8  grains  (0.50.); 
tV  grain  (0.006,). 


Tills  fmwder  is  to  ho  given,  as  early  as  popsil))!'  in  the  attaek,  every 
half-hour»  hut  not  more  tlian  four  doses  in  all  f?hf>nl*I  hv  taken. 

Tlie  tliaf/iiunijf  of  mmjtle  ocuhr  hcadacht\  as  distinguished  fnnn 
migraine,  is  of  siicli  very  great  iniportanee  to  the  general  surgeon  that 
it  must  he  enoHdered  as  a  prelude  to  tlie  snhjeet  of  treatment.  As  I 
have  said  elsewhere,  it  18  nianitestly  the  duty  of  every  practitioner, 
f»e  he  speeialist  or  non-si>eciali8t,  to  instruct  himself  in  the  natiiml 
history  of  all  forms  of  heada<*he,  whether  he  as]Hres  to  remove  the 
cause  in  a  given  ease  or  not.  Sueli  knowledge  woidd,  for  instance, 
deter  tlie  orulist  from  attempting  to  treat  a  malarial  headaehe  V»v^ 
entting  the  externid  rectus  mnscle,  the  snrgtnm  from  dividing  the 
8upraorhital  nerve  for  tlie  eui"e  of  a  nnilateral  neuralgia  <lue  t** 
monocular  astigmatism,  the  phygiician  fmm  persevering  with  i[iiiiiine, 
phenacetiii,  or  antipyrin  to  effect  a  cnre  of  that  frtmtal  distress  which 
aecompsmies  and  is  one  of  tlie  common  symptoms  of  rwurrent  glau- 
coma ;  the  rhinologist  from  making  the  devious  way»  of  the  nasal 
meatus  straiglrt  htK-anse  his  lady  patient  complains  of  the  dull  vertiad 
headaelie  of  uterine  disease,  and  so  on  to  the  end  of  tlie  chapter.  The 
characteristics  of  ocnlar  headuehe.  may  be  set  down  a.s  follows : 

1.  Forty  per  cent,  of  all  headaches  and  eu/h(y  per  rent,  of  all 
frontiil  headaches  are  partially  or  wholly  of  ocular  origin.  They  are 
of  all  varieties,  from  a  "  dull  sensation  *'  to  suffering  of  the  most 
intense  i'haracter,  and  may  aifcct  the  )>aticnt  at  any  time  of  the  day, 
but  they  practically  nev^er  wake  him  from  sleep. 

2.  Their  site,  in  order  of  fTequency,  h  supraorbital,  deep  orbital, 
intracranial,  temporal,  supra nasid,  verticidj  and  occipital , 

3.  Near  work  is  their  chief  exciting  (^luse — /.  f.  reading,  writing, 
drawing,  painting,  fancy-work,  ty|wsetting,  typewriting,  sewing,  music, 
etc. 

4.  Patients  suftering  from  ocular  headache  often  observe  that  other 
eye-symptoms  also  result  from  the  use  of  the  eyes  for  near  work^ — 
especially  w^ith  artificial  illumination. 

5.  Shopping,  theatre-  and  church-gning,  as  well  as  riding  in  street 
cars  and  railway  trains,  often  induce  it. 

6.  The  letters  and  lines  in  reading  and  note^s  in  music  blur,  run 
together,  and  get  **  mixe<l  up.** 

7.  The  patient  with  ocular  headache  is  generally  astigmatic  or  has 
aome  refractive  error. 
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8.  Patients  with  ocular  headache  often  comphiin  of  lachrrmitioiL 
photophobia,  forcMgn-body  sensation,  specks  floating  before  the  eres, 
itching  and  burning  of  lids,  redness  of  eyes^  etc. 

9.  Tlie  symptoms  of  eye-strain  above  mentioned  may  be  presaR 
and  the  headache  be  of  ocular  origin,  although  the  vision  is  noraal 
and  there  is  no  manifest  astigmatism.  The  patient  in  such  a  c« 
overcomes  his  hypermetropia  or  astigmatism,  or  both,  by  continooos 
muscular  effort. 

10.  About  ten  per  cent,  of  all  ocular  headaches  are  ineurabk. 
For  the  temporan-  relief  of  this  form  of  headache  there  is  prob- 

ably  no  better  local  application  than  the  so-called  oleate  of  veratriue. 
and  it  is  certainly  preferable  to  the  internal  administration  of  man; 
vaunted  siwcifics.     Tlie  formula  " 


Veratrine,  1 60  grains  (1 0.)  ; 

Oleic  acid,  3^  ounces  (100.). 

The  skin  over  the  painful  region  is  to  be  first  tlioroughly  nibW 
with  a  dry  towel  and  then  massaged  with  a  very  small  quantity  of  the 
ointment.  This  i.s  a  very  irritating  mixture  and  care  should  be  ob- 
served that  none  of  it  is  intro<luced  between  the  lids.  The  applica- 
tion may  be  re}H»ated  every  hour  or  two,  but  the  possibility  of  iatoii- 
cation,  due  to  absorption  of  the  veratrine,  should  not  be  forgotten. 

A  very  .simj>le  and  very  effective  agent  for  the  relief  of  ocular 
headaclic  is  the  application  of  verj'  hot  or  very  cohl  fomentation? !•• 
the  (XMilar  rejjrion.  The  patient  should  take  a  basinful  of  ice  vrater 
(if  there  bo  no  nasal  disease,  neuralgia,  or  other  contraindications) aod 
a  small  towel,  folded  to  make  a  compress  a  foot  long  and  three  inches 
wide.  The  towel  soaked  in  the  water  should  be  applied  to  the  clofed 
eyes,  forehead,  and  temples.  This  should  be  changed  frequently  and 
applied  for  ten  minutes  at  a  time  as  often  as  indicated. 


PARALYSIS,  SQUINT.  AND  OTHER  MUSCULAR 
DISORDERS. 

Abnormal  attitudes  of  the  eyeball  are  taken  in  cases  of  heterc^- 
phoria  (muscular  insufficiencies),  ocular  paralysis,  and  strabis^jim  or 
squint. 

When  affected  by  either  squint  or  paralysis,  both  eyes  are  not 
directed  toward  the  same  quarter  in  all  positions  of  the  globes.  On^ 
disease  may  easily  be  differentiated  from  the  other  by  the  simple  ex- 
pedient of  testing  the  excursion  of  each  eyeball   in   all   directions. 
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Examined  Bejmmtely  they  will  be  found  to  have  ii  normal  excursion 
in  isquint  while  restricted  moveraent  to  one  or  more  direetions  enn  be 
detected  when  a  must*le  (or  muscles)  is  affected  by  fwira lysis. 

ParalysiB. — ^Altlu>ngh  it  i.s  usual  to  speak  of  |)anily.sis  of  the  eye- 
muscles,  yet  for  clinical  reasons  it  i?>  advisable  not  to  forget  their 
nerve-.^upply.  For,  as  a  matter  of  fiict,  it  is  the  nervous  function 
that  is  disturlied  or  abolished,  and  if  one  recolleeti^  the  ocular  inner- 
vation jiamlytic  diseases  of  the  muscles  resolve  themselves  naturally 
into  well-<lelined  elinit^l  groups.  It  i**  mainly  for  purjioses  of  diag- 
nosis— when  one  wishes  to  discover  what  |iartieular  muscle  is  involved 
— that  prominence  is  given  to  the  \om  of  maseular  function. 

There  are  certain  symptoms  common  to  all  forms  of  [windysis. 
The  UKist  impr*rtant  of  these  is  diplopia.  This  occurs  in  every  in- 
stance where  vision  in  bt»tli  eyes  is  good,  and  is  due  to  the  fact  that 
images  of  objects  do  not  fall  on  corresponding  partvS  of  Ixjlh  retin[e. 
It  is  by  the  relation  of  these  double  images— a  si^niewhat  ditficndt 
mtbject  for  the  student — ^that  most  authors  seek  to  indicate  the  jmr- 
ticular  must^le  affected.  Vertigo  and  even  nausea — the  nervous  effects 
of  the  diplopia  and  of  false  projection — as  well  as  indistinct  vision 
are  symptoms  frequently  complained  of»  Headache  is  not  uncommon. 
The  patient,  to  avoid  the  annoyance  of  double  vision,  will  usually 
close  one  eye  or  turn  his  head  toward  the  paralyzed  mus(^*le.  This 
Bign  often  indicates  which  muscle  is  affected* 

Causes  of  paralysis  are  chiefly  rheumatic  or  syfdiilitic  affections, 
either  of  the  nerves  themselves  in  their  course  fmm  the  brain  or  of 
their  nuclei.  Organic  deposits  in  the  l>ony  canals  along  which  most 
of  the  cerebral  nerves  run,  or  exostoses  from  their  walls,  as  well  as 
growths  from  the  neurilemma,  may  exert  pressure  sufficient  to  bring 
about  a  temporary  abolition  or  a  total  loss  of  their  function,  Tlie  re- 
absorption  of  these  growths  or  deiTosits  may  result  in  a  cure  unless 
too  great  damage  has  been  dxtne  to  the  ncrvotis  elements,  M'hen  one 
nerve  alone  is  affected  the  cause  is  probably  a  i>eripheral  one,  while 
nuclear  paralysis  is  to  l>e  sus|>ccted  if  more  than  one  nerve  suffers. 

Although  syphilis  and  rheumatism  play  a  very  important  role  in 
the  causation  of  these  jmreaes  it  iB  sometimes  diBScult  t^j  demonstrate 
their  presentee.  A  few  cases,  however,  result  uniformly  fK»ni  one 
cause ;  jjaralysis  of  the  external  rectus,  for  example,  almost  invariably 
ocjeurs  in  rlieumatic  subjects.  Diphtheria  sometimes  produces  orbital 
fiaralysis  and  is  a  cause  of  cycloplegia  with  dilated  pupil  (iridoplegia), 
The^e  paralyses  are  present  in  (usually  as  an  early  indic^ttion  of) 
locomotor  ataxia*  Paralysis  of  the  external  reetas  is  not  unusual  in 
diabetes. 

Diphtheritic  paralysis  and  the  prima rj/  [laralysis  of  tabes  almost 
invariably  disap|>ear.     So  do  most  of  those  tliat  de[>end  Ujxjn  periphe- 
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ral  ciiusos.  If  of  central  origin  many  syphilitic  oases  get  wellta 
Home  do  not.  For  obvious  reasons  the  later  tabetic  parc^ses  pen4.<,  i^ 
well  as  many  others  of  central  origin. 

It  IS  justifiable  to  cover  the  affected  eye  with  a  shield  soasto 
^uanl  against  the  troubles  of  diplopia.  Specific  treatment  will  be 
given  when  it  is  indicated,  and  even  when  there  is  no  definite  hbtoiy 
of  syphilis  [xitassic  iinHde,  administered  in  gradually  incieasing  (io!«5 
until  :jO  or  40  grains  or  more  are  taken  three  times  dailv,  maybe(»^^ 
tinue<l  for  several  weeks  or  months. 

In  conjunction  with  the  internal  administration  of  potassic  iodide 
(in  eases  of  paralysis  susix^cted  to  be  due  to  syphilis),  de  WecktiT 
advocates  the  hyjKxlennic  use  of  corrosive  sublimate^  and  advises 
this  formula : 

Mercuric  chloride,  15  gmins  (1.); 

Sodic  chloride,  30       "       (2.) ; 
Morphia  acetate,  6       '*       (0.40) ; 

Distilled  water,  3^^  ounces  (100.). 

A  Pnivaz  syringeful  contains  0.01  centigramme  of  sublimate.  One 
half  of  this  should  be  injected  daily,  or  every  two  days,  observing  .^triet 
antiseptic  precautions.  Ten  injections  are  usually  sufficient.  ^ 
Wecker  asserts  that  this  form  of  medication  is  valuable  even  in  tk 
non-syphilitic  varieties  of  ocular  parescs. 

Ciippiiiji^  the  temple  in  the  early  stages  and  the  emplovnient  of  t'ri^ 
constimt  current  (2-4  milliampiires)  are  remedies  of  extreme  valnt 
Cocainize  the  eye  and  place  the  negative  pole  (a  small  sponge)  l>etwttr 
the  lids  directly  over  the  paralyzed  muscle.  The  positive  iwie  nuv 
be  applied  to  the  neck.  This  can  be  kept  up  for  thrc»e  or  four  mimi:*- 
at  a  time  and  is  a  better  plan  than  the  usual  applicatiou  of  a  lan:»r 
sj)onge  to  th(^  closed  lids. 

Strabismus  or  Squint. — This  affection  is  sometimes  calleil  "con- 
comitant'' scpiint,  because,  although  the  relation  of  the  visual  axe?l* 
not  a  normal  one,  it  is  a  constant  relation — one  eye  moves  al>)Ui 
when  the  other  does.  In  ^*  paralytic"  squint  this  is  not  the  ca>c. 
Much  confusion  arises  from  the  calling  of  pandytic  diseases  *'  s<iuint.' 
and  it  would  be  better  to  eoniine  that  term  to  the  conditions  about  lo 
be  described. 

The  two  most  important  and  by  far  the  commonest  varieties  o: 
this  disease  arc  convergent  and  divergent  strabismus. 

Most  squinting  eyes  manifest  themselves  if  the  patient  be  direcu-J 
to  look  first  at  a  near  point,  say  30  cm.,  in  front  of  his  nose  ami  tlitu 
at  some  distant  object. 

In  the  early  stages  of  the  crossed  eyes  of  children    convenrim 
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Strabismus  may  be  checked  by  preventing  the  use  of  the  vision  for 
near  work.  The  kindergarten  school  should  be  avoided,  and  the 
child  encouraged  to  play  out  of  doors.  He  should  not  be  taught  to 
read  or  allowed  to  play  much  with  toys  requiring  near  vision  until 
the  time  arrives  for  glasses  or  operation.  One  drop  of  a  weak  (1  :  500) 
solution  of  scopolamine,  rotoin,  or  atropine  (1  :  250)  should  be  dropped 
into  each  eye  twice  a  day  for  two  weeks  out  of  every  month,  as  long 
as  swelling  of  the  lids,  dry  throat,  or  flushed  face  is  not  produced. 
As  long  as  the  pupils  are  dilated  from  this  use  of  mydriatics  dark 
glasses  should  be  worn.  Later,  the  patient  should  be  given  a  full 
correction  of  all  refractive  errors.  Weak  scopolamine  or  atropine 
drops  are  also  to  be  prescribed  for  a  few  weeks  and  glasses  worn 
constantly.  In  a  fair  percentage  of  hypermetropic  cases  this  alone 
will  bring  about  a  complete  cure  in  the  course  of  several  months 
or  a  year.  If,  after  such  a  trial,  little  or  no  improvement  results, 
an  operation  is  indicated. 
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DISEASES  OF  THE  EAR  AND  THEIR  TREAT- 
MENT BY  THE  GENERAL  PRACTITIONER. 


By  8.  MacOUEN  tiMITH,  M.  D. 


GENERAL  CONSIDERATIONS, 

As  the  title  of  this  fliapter  imlieates,  the  foUouiiig  pages  will  be 
devoted  to  a  brief  cansidertition  of  the  more  commoo  diseases  of  the 
ear,  the  treatment  of  wliieli  should  In'onoie  quite  as  requisite  a  part 
of  the  practice  of  every  phy.sician  as  the  niort^  pronjineut  branches  of 
general  medicine  and  surgery.  The  faet  that  the  meilical  profession 
has  not  duly  appreciated  this  res|>onsil>ility,  so  jii><tly  inipostHl  n|X)n 
it,  enables  us  to  account  for  tlie  present  multitude  of  aural  diseases, 
go  many  of  which  tend  to  become  incurable  and  eventually  act  as  a 
daily  menace  to  life  its(*lf.  When  we  rememlKT  that  the  grejit 
majority  of  car-diseases  will  yield  to  prompt  and  efficient  nieasures 
for  relief,  if  institntctl  in  the  acute  stipes  uf  the  attack,  it  would 

I  seem  almost  uii|3ttr(JonabIe  to  permit  the  existence  of  so  many  chronic 

tauml  at!irtii>ns. 

8|H»aking  gencnilly,  serious  complications  result  chiefly  fn^m  the 
chronic  form  of  aunil  disease.  The  inclination^  therefore,  has  been 
to  feel  secure,  at  least  as  rt^giirds  danger  to  life^  when  an  acute  dis- 
turbance is  under  treatment.  The  experience  of  the  writer,  however, 
htis  Ijcen  quite  contrart^  in  this  usually  accepted  nile ;  in  fact,  within 
a  period  of  eleven  months  he  hiis  seen  twenty-seven  cases  of  mastoid 
disease,*  each  one  of  which  w^as  directly  tnieeiible  to  an  acute  iuflam- 
mation  of  the  tympanic  cavity.  In  some  of  these  cases  the  mastoid 
empyema  was  clearly  due  to  meddlesf»nie  interference,  while  in  f»ther8 
no  treatment  whatever  had  been  established.  We  frequently  find  that 
|*hysicians  make  no  attempt  to  treat  acute  conditions  of  the  ear,  either 
from  an  entire  lack  of  interest  or  liecaiise  they  have  been  taught  that 
the  treatment  of  aural  diseiise  was  quite  dilheult,  and  otlen  attended 
^vith  considerable  dan|!;er.  Tliis  ini'orreet  impression  lias  undoubtedly 
Jiinderctl  the  general  |>ractitioner  from  acquiring  methods  of  recog- 
nizing and  rt*lieving  the  many  acute  diseases  of  the  e^r,  and  prevented 
this  very  important  branch  of  me<lrHne  from  Fw?coming  the  benefit  to 

'  Many  ot  these  cases  were  trebled  in  the  Otological  CUaic  of  the  Jefferson  College 
lIospiuL 
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suffering  humanity  that  it  is  otherwise  cajiable  of  being.  Asaco*/ 
diseanes  of  the  car  are  usually  seen  first  by  the  general  physician,  tk 
future  welfare  of  tlie  patient  makes  it  imperative  that  the  gnntroi 
the  affection  shouhl  be  immediately  recognized  and  prompt  metaiRs 
for  relief  instituted,  in  order  to  prevent  the  disease  from  passing  ion 
a  chronic  state,  accompanied,  as  so  frequently  happens,  by  most  serkw' 
results. 

Eti()I^)OIcal  Factors.— The  great  majority  of  ear-disea^  cow 
in  infancy  and  early  life,  and  especially  during  the  prevalence  of  theex- 
anthematous  fevers.  It  is  of  the  greatest  importance,  therefore,  tlffl 
the  ears  should  l)e  given  especial  care  during  these  attacks,  as  thetrm- 
panic  infection  is  liable  to  at  once  become  severely  purulent,  and  tk; 
(*ause  rapid  destruction  of  the  soft  parts.  It  should  be  rememben^ 
tliat,  with  one  or  two  exceptions,  a  strictly  primary  disease  of  ik 
tyniiMinic  cavity  or  labyrinth  never  occurs.  The  etiologj',  thertfow. 
should  l)e  carefully  considered  before  treatment  is  instituted,  or  fiulnR 
to  improve  many  cases  must  be  a  natural  consequence. 

Next  to  the  eruptive  fevers,  the  most  frequent  cause  of  aural  &r 
ease  is  an  extension  of  some  pathological  lesion  from  the  naso-phaiyei 
through  the  Eustachian  tube  into  the  cavity  of  the  middle  car.  Tk 
nose  and  throat,  therefore,  frequently  present  etiological  factors  otte 
than  those  of  the  infectious  fevers  which  must  not  escape  observaticA 
and  correction.  In  brief,  it  is  safe  to  assume  that  most  aural  affecdooi 
are  sc^condar}'  to  some  other  existing  trouble,  the  correction  of  wbifi 
is  as  important  an  element  in  the  line  of  treatment  as  the  relief  of  t^ 
ear-disease  itself;  and  exi^rience  has  shown  that  the  failure  to  iw>^ 
nize  this  simple  fact  has  been  the  chief  cause  of  much  inefficiiot 
treatment. 

We  may  here  call  particular  attention  to  the  influence  that  epi- 
demics of  infeetioiis  influenza  {la  ffrippe)  have  exerted  as  a  causative 
factor  in  the  development  of  severe  aural  disease.  The  swcific  poi?oE 
(bacillus  of  Pfeiffer)  seems  to  have  a  special  predilection  for  cauiii? 
an  active  infection  (by  continuity)  of  the  middle  ear,  and  subsequeni 
or  even  simultaneous  implication  of  the  mastoid.  These  complicatioa? 
have  been  (jnite  common  during  the  recent  epidemics,  and  were  cha- 
racterized l)y  the  inflammation  being  very  severe,  with  increas^ 
suffering  and  a  manifest  tendency  for  repair  to  take  place  slowk 
although  ultimate  recovery  was  the  rule. 

Anatomic:al  Relations. — The  brevity  of  this  article  will  make 
it  necessjiry  for  the  writer  to  assume  that  the  reader  is  suflicienlK 
familiar  with  the  anatomy  of  the  ear,  and  the  methods  of  examinatiffli 
of  the  same,  to  enable  him  to  effectively  apply  the  various  therapeuti. 
measures  suggested  for  the  relief  of  pathologic  conditions.  It  should 
be  remembered,  however,  that  the  same  integument  that  envelops  iIr 
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auricle  extends  iiity  and  acta  as  a  covering  fur  the  external  auditory 
canal^  and  finally,  being  considerably  moditiefl,  forms  the  outer  layer 
f>f  till'  nii'mbrana  tynipani  ;  and  ulst^  that  the  imieouH  nienibnine  t>f 
tlie  throat  and  niLso-phaiynx  cxtcntls  up  through  tlie  Eu^tacliiim  tulx-, 
fomi8  the  lining  of  the  tympanic  cavity,  cM>vcrs  the  oasiclei?,  extemls 
into  the  ina^stoid  procef^^s  and  eoniprisc\s  tlie  inner  layer  4if  the  mem- 
bran  a  tym pani.  By  bearing  in  mind  these  anatoniieal  facts  one  (*an 
readily  apprei'iate  the  facility  with  which  di.seage  may  lie  conveyed  by 
continuity  into  the  mithlle  ear  ami  mastoid.  Fnrthermore,  it  will 
serve  to  make  us  more  cautious  when  making  applications  or  treating 
this  organ,  so  as  to  avoid  stirring  up  any  inflaniniation  by  n>ugh 
treatment. 

In  or<Ier  to  understand  why  so  many  fatid  complications  arise  from 
a  disease  of  the  tympanic  cavity,  it  is  only  necessary  for  ns  to  recollect 
that  the  walls  of  the  tympanum  are  alwiiys  thin,  an*l  in  some  eases  the 
roof  is  eiitirel}*  absent ;  and  also  that  a  {x»rtion  of  each  of  the  temporo- 
^phenoidai  lobes  and  the  lateral  lobe  of  the  cerelx^luni  are  in  direct 
eontac^t  with  the  middle  car.  We  should  also  n^memfier  tliat  the  carotid 
canal  (through  whieli  passes  the  carotid  artery)  forms  the  anterior  wall 
of  the  tym|ianic  cavity^  and  the  jugular  fossa  (in  which  lies  the  bulb 
of  tlie  jtigular  vein)  constitutes  the  flfMir  r^f  the  tympanum.  This 
explains  huw  a  dangerous  and  even  fatal  haemorrhage  may  occur  as 
the  result  of  caries  and  necrosis  caused  by  a  destructive  suppurative 
disturbance  of  the  middle  ear. 
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NoTwrrii.sTAxniNG  the  exposed  fMjsition  of  the  auricle,  diseases  due 

»to  traumatism  are  comp«iratively  infrequent,  this  immunity  being  due 
to  the  elasticity  of  its  framework.  With  one  exception  (othfematoraa), 
afleetituis  of  the  auricle,  such  as  scalds,  burns*  frost-bites,  cysts,  warte, 
tumors,  malignant  or  benign,  occur  as  in  other  ]>arts  of  the  body. 
Their  treatment,  being  the  same  as  that  adopted  in  other  localities, 
neeil  ntit  Im?  further  considered  here. 

Othsematoma^  or  Blood-tumor  of  the  Auricle. — This  peculiar 
sanguineous  tumor  may  appear  on  any  part  of  the  anterior  surfoee  of 
the  auricle,  and  is  either  idiopathic  or  traumatic  in  origin.  In  the 
farmer  variety  it  is  mostly  sc^en  in  iM*rsons  affected  with  cerebnil  dis- 
ease, although  it  IS  pnihable  that  many  ca^s  supix>sed  to  be  spontane- 
ous are  in  fact  due  to  traumatism,  either  self-inflieti*d  or  the  result  of 
violence  on  the  part  of  an  attendant.  Whatever  the  etiologj^  of  this 
tumor,  it  appears  as  a  swellingi  which  at  times  611s  up  the  entire  con- 
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cavity  of  tlie  auricle,  and  causes  eansidembk*  bulging  outminL  Tatr 
!^ welling  18  due  to  the  etTusi(3n  of  blood  or  M^runj  t>etween  the  jt.-n- 
chontlriuin  and  cartilage,  thus  i^epanitin^  tJie  one  fmm  the  otbfl. 
Should  tliis  fluid  be  allowed  to  remain  thus  (x>ufined,  it  will  mfer 
gradually  be^xinie  absorbed  or  go  on   to  suppuration. 

Tkeatmext. — Traumatic  cases  receive  most  benefit  (mm  cdU 
applications,  e:^peeially  during  the  acute  ttiflanimation.  Applicatk*? 
of  the  tincture  of  imiine,  gimtle  prew^ure,  and  miiSisage  of  the  tmae- 
&ction  are  advm*att^  by  various  authors*  Should  the  case  be  aw 
early,  while  the  contents  are  fluid,  the  best  results  are  obtained  brfw 
incihion  and  thorough  evacuation  of  the  tumor,  follovre<i  hy  ysnaim 
with  itKlt^fcvrra  gauze,  and  moderate  pressure,  to  prevent  deformity i- 
much  as  possible.  This  same  treatment  should  aLso  be  carried  omm 
cases  of  suppuration. 

Generally,  it  in  well  to  first  try  expectant  treatment,  but,  if  thii^fait 
evacuation  of  the  tumor  under  the  usual  antiseptic  precautions  will 
give  the  best  general  results,  although  some  deformity  n.suallv  occiiJv 
When  possible,  the  line  of  incision  should  be  .so  tlirected  tlial  the  sub- 
sequent cicatrix  may  lie  somewhat  hidden  beneath  the  margin  of  tb? 
helix*  The  gauze  packing  must  be  rtniewed  for  sev^eral  clays,  Mruntil 
the  cavity  of  the  wound  assumes  a  healthy  appearance,  when  sutuft* 
can  be  us<h1  to  coaptate  the  edges,  the  pressure  being  continued  ttniil 
repair  is  complete.  When  this  has  been  a€'co^lplish€^d,  massage  will 
|nove  of  service  in  prevent iug  a  recurreuce  of  the  disease. 


OBSTRUCTIONS  AND  DISEASES  OP  THE  EXTEENAL 
AUDITORY    CANAL, 

Impacted  Ceeumen. 
The  accumulation  of  what  is  usually  known  as  **wax  in  tlie«r" 

is  VQTV  common,  its  composition  beiug  eittier  cerumen,  desquamiited 
epithelium,  inspissated  pus,  or  hairs,  or  several  of  tliese  intermiiigleJ. 
As  a  rule,  patients  are  not  conscious  of  the  accumulation  until  thtf 
suddenly  exix^rienee  more  or  less  impairment  of  hearing.  So  lone 
as  the  mass  di^es  not  completely  fill  the  canal  it  does  not  usunlW 
interfere  with  the  hearing.  The  ceruminal  glands  are  mostlv  con- 
fined to  the  cartilaginous  portion  of  the  cauat  ;  tlie  collected  wax. 
thciic'fore,  will  generally  be  found  just  beyond  the  meatus,  in  which 
position  its  removal  will  1>g  accomplished  without  difficulty.  At 
times,  however,  the  accumulation  is  located  in  the  osseous  portion 
of  the  canal,  and  may  impinge  upon  the  membrana  tympani,  pr»:> 
duciug  marked  deafness.  Its  removal  from  this  locality  witht^tit 
injury  to  the  canal  or  drumhead  requires  considerable  care,  and  t^pe 
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cial  caution  will  W  neoe^ssary  where  extreme  narrowing  of  the  canal  is 
present.  Wlien  a  coIltK^tion  of  wax  is  found  in  the  deep  meatus,  it  is 
probable  that  it  was  pushed  into  that  position  either  by  an  attempt  at 
its  removal  or  by  some  mcddk\st»me  efforts  to  elean,se  the  ears.  The 
sudxiou  deafness  sometimes  produced  by  im|Mcttou  Is  caused  either 
by  the  mas^s  becoming  moist,  aUowin^  it  to  eijmpletely  fill  the  eanal 
by  swelling,  and  so  exelude  all  sounds,  or,  in  an  effort  to  remove  the 
wax,  the  plug  is  forced  against  the  membrana  tympani,  suspending 
the  functiou  of  the  conducting  apparatus,  or  a  small  fragment  }}ecome9 
detached  and  falls  against  the  druudicad,  causing  tinnitus  and  deafness. 

Treatment. — The  removal  of  this  obstruction  am  Im?  aoooni- 
plished  either  by  the  syringe  or  liy  various  instruments.  Thi^se  not 
familiar  with  the  use  «d'  instinnuents  in  the  c^ar  will  find  the  syringe 
safer  and  more  satisfactory.  Fluids  should  always  be  wanned  before 
being  us^-d  in  the  car,  8h«)uld  the  mass  be  st>ft  it  ciui  easily  be  dis- 
lodgHl  by  syringing  with  warm  water  in  which  si>me  bicarbfmate  of 
sodium  ha.s  previously  been  dissolved.  Undue  force  should  never  be 
uscmI.  When  the  mass  is  hard  and  difficult  to  dislodge,  or  syringing 
preMluces  [lain,  further  efforts  fur  its  removal  should  hv  discou tinned. 
The  patient  is  then  instructed  to  use  some  drops  (warmed)  in  the  ear 
(sodium  bi€arlx>nate  gmins  15,  glycerin  and  water,  of  each  half  an 
ounce)  for  one  or  two  days,  to  s^jften  the  wax,  wlien  the  obstruction 
can  easily  be  removed  by  renewed  syringing.  Any  accumulation  that 
is  not  removal  by  this  procedure  will  require  the  use  of  a  small  hnok- 
shajwd  instrument  (Fig,  299)  for  it»  entire  cxtniction,  or  to  loof»en  it 
sufficiently  so  that  additional  syringing  will  wash  it  out. 

The  best  syringe  is  one  with  a  thin,  straight  nozzle,  holding  about 
four  ounces.  After  directing  the  patient,  or  an  assistant,  Uv  hf>ld  a 
concave  ear-basin  to  catch  the  return  water,  the  csmal  is  straightened 
by  drawing  the  auricle  outwanl  and  backwartl,  the  syringe  being  first 
fille^l  with  water.  The  nozzle  shouhl  never  be  introduced  farther  than 
just  within  the  external  meatus.  In  this  position  the  solution  is 
i^lowly  forced  from  the  syringe  with  a  rotarj*  motion,  the  object  being 
to  ilircct  the  water  so  that  it  will  pass  lietween  the  wall  of  the  carnal 
and  the  obstruction,  and  not  in  the  direct  central  axis;  in  this*  manner 
we  permit  a  free  return  of  the  water,  and  do  not  at  any  time  throw 
the  stream  of  fluid  directly  against  the  membmna  tymimni — a  matter 
of  much  importance  in  many  mses.  When  the  n-turn  water  is  quite 
clear,  all  the  wax,  as  a  rule»  will  have  been  rem*ive<l.  The  canal 
should  now  be  dried  with  absorbent  cotton,  fiillowe<l  by  the  applica- 
tion of  ung,  hydrarg.  ox,  6av,,  and  a  small  piece  of  sterilised  cotton 
should  be  kept  in  the  meatus  for  a  <lay  or  two,  to  guani  against 
atmospheric  changes.  In  uncomplicated  cases  nornml  hearing  is 
usuallv  restored. 


698  TREATMENT  OF  DISEASES  OF  THE  EAR. 

While  on  this  subject  it  is  well  to  enter  a  serious  protest  agaiiibtthe 
popular  habit,  so  uniformly  adopted^  of  dropping  oily  solutions  and  other 
eijually  obji^ctionable  substances  into  the  ear  for  the  relief  of  pain,  etc. 
These  so-called  domestic  remedies  can  have  no  function  except  their 
manifest  tendency  to  act  as  fungus-generating  fluids,  and  thus  6«- 
quently  transform  a  simple  disease  into  one  of  serious  moment  If  a 
patient  suffers  {Niin  or  other  inconvenience  from  the  ear,  the  ctiV 
re(|uires  intelligent  care,  and  not  the  adoption  of  the  ''  hit  or  miss" 
methods  above  alluded  to.- 

Foreign  Bodies  in  ths  Sab. 

It  is  usual  to  divide  foreign  bodies  in  the  ear  into  animate  and 
inanimate.  The  animate  class  comprises  every  variety  of  venniD 
(usually  due  to  [lersimal  filth)  and  insects.  AIaggoti«  are  sometinKS 
found  adliering  to  the  drum-membrane,  and  generally  c*ause  consider- 
able jKiin,  tinuitujs,  and  vertigo.  The  removal  of  animate  object?  can 
usimlly  be  aeconipli.shed  by  using  the  syringe  in  the  manner  alreadr 
deseribed.  At  times  they  will  adhere  tightly  to  the  lining  of  the 
eiinal  or  nienibmna  tynqiani,  when  it  is  best  that  they  should  first  be 
kiHe<l  by  chloroform  vajwr,  or  the  instillation  of  equal  parts  of  tinc- 
ture of  opium  and  tincture  of  belladonna,  before  syringing.  The  opiam 
and  bellu(K»nna  solution  will  promptly  destroy  all  animate  objects  and 
at  the  same  time  exert  an  ano<1yne  eflPect  which  relieves  the  suffering. 

Inanimate  objects  may  be  separated  into  two  classes :  thos*  that 
are  (capable,  tliroujjrli  heat  and  moisture,  of  swelling  and  becoming  a» 
enlargeil  as  to  completely  fill  the  canal  and  act  as  a  source  of  serioa* 
irritation,  such  as  beans,  cofFee-berries,  corn,  j>eas,  etc.  The  other 
class  inclndos  objects  not  materially  influenced  by  heat  and  moisture, 
such  as  cotton- wool,  small  pieces  of  slate-j)encil,  wood  and  stone, 
beads,  shells,  cherry-stones,  shoe-buttons,  etc.  Cases  are  not  infre- 
quent where  forcipi  bodies  have  remained  in  the  ears  for  a  nunil)er 
of  years  without  j>r(Klncing  symptoms  of  any  note.  These  substance?, 
however,  when  influenced  by  heat  and  moisture  usually  make  them- 
selves felt  within  a  short  period ;  the  swelling  first  causes  deafness, 
and  later,  as  the  tension  increases,  more  or  less  pain.  It  must  l>e  re- 
membered, however,  that  the  serious  damage  that  frequently  follows 
a  foreign  body  in  the  ear  is  not  so  often  due  to  direct  irritation  from 
the  presence  of  this  foreign  matter  as  it  is  to  the  result  of  un^hUjvl 
attempts  at  its  removal. 

With  a  good  light,  a  he^id- mirror,  and  a  speculum  of  proper  size, 
there  shouM  be  no  difliculty  in  discovering  the  presence  of  a  foreign 
body  in  the  ear.  Should  the  object  be  deep  in  the  canal,  and  the 
anterior  meatus  inflamed  and  swollen,  some  trouble  may  be  experi- 
enced until  the  inflammation  has  l)een  reduced. 
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Treatmext. — Tile  removal  of  ioroigji  hotlli's  from  tht-  mcMitiis 
will  at  timu2^  neverely  tax  the  itigemiity  of  tin-  most  skilful  operattjr. 
IJsiially  tlip  first  th*»nglit  is  t«>  «^ni|»l(>v  instnnniiits  of  varitms  kinds, 
ami  it  is  tilt*  yieldiog  to  this  tenitnatimi  tiiat  frecjurritly  fcmverts  a 
cf»nditir:m  of  littlo  importance  into  ime  of  rrHisidenihle  magnitude, 
L<'t  it  be  remeniheri'd  that  instrumeiTtjition,  \\>  a  ruk%  inttirts  more  or 
less  damage  to  some  part  of  the  eorHluetirig  ii[»]jaratns  ;  that  tlie  em- 
ployment of  inHtrnmenti*  for  the  removal  of  extraneous  matter  from 
the  ear  is  hnt  rarely  indieated,  and  slionKl  only  he  used  nndiT  perfect 
illnmination  and  with  extreme  care  ;  that  tlie  pro|RT  nse  (ft"  the  syringe 
and  warm  water  will  usually  dislodge  and  expel  the  majority  of  all 
foreign  IxKlies.  The  cases  that  presi.Mit  difHenltics  for  their  removal 
are  tbo.se  liable  to  changes  froni  fieat  and  iiioistnre,  such  as  e<»rn,  peas, 
etc.,  eH|>ec^ially  when  loeate<l  deep  within  the  eaual  and  beyond  the 
oonstrictiou  forme<l  by  the  junetion  t>f  the  eartilaginous  witli  the 
ossi-ons  cjinal.  The  expansion  of  the  tymfnun'e  end  of  the  meatus 
will  allow  an  object  of  this  character  to  swell  so  much  that  \\a  removal 
as  a  whole  becomes  quite  im|K>ssible,  If,  therefore,  after  repeated 
syringing  with  hot  water  or  sweet  oil  (in  the  manner  already  de- 
Rxibed),  the  obstruction  cannot  be  removed*  and  you  are  satisfied 
that  instrnmeiitation  is  necessary,  it  is  Viest  that  the  patient  l^e  ana^s- 
theti?:ed.  It  is  welt,  however,  ivs  80ou  as  general  relaxation  ft*om  the 
anaesthetic  has  been  accomplished,  to  again  resort  to  syringing  (holil- 
ing  the  affected  ear  downward,  resting  over  the  edge  of  the  of>emting- 
tahlc)  before  instruments  are  used. 

Should  this  final  effort  with  the  syringe  prove  un8ueee^ful»  noth- 
ing remains  hut  to  employ  one  or  more  of  the  sc^veml  instrnmenti* 
devised, liir  such  purp<-jses»  In  onr  ex|>erienee  a  very  delicate  sharp- 
pointeil  book  (Fig»  291>)  will  give  the  best  results*   The  hook  is  intro- 

Pio,  299. 


dooed  flatwise,  resting  against  the  canal.  As  soon  as  it  passes  beyond 
the  obstruction  the  point  is  rotated  in  such  a  manner  that  with  slight 
traction  it  will  draw  the  object  out^  or  at  least  lo*>sen  it  suftieiently  to 
allow  renewed  syringing  to  aeooraplish  the  |)urpose.  Other  instru- 
ments, such  as  forceps,  probes,  ete.,  may  also  be  use*!,  but  as  the  hook 
above  referred  to  occupies  a  minimum  of  space  (an  essential  ixnut),  it 
has  in  most  cases  answered  our  purpose  l)est.  Shouhl  the  foivign 
body  have  been  forced  into  the  tympanic  cavity,  it  may  be  necessary 
to  separate  the  auricle  posteriorly,  in  orrler  to  gain  direct  access  to 
the  osiseous  meatus.     If  this  does  not  prove  effective,  the  posterior 
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wall  i if  the  rn nal  must  bo  chiselled  away  until  the  midille^^arctvitji^ 
nmclicKl.  Such  a  severe  injury  to  the  canal  or  tuidclle  ear  mav  r^uli 
in  fatal  eerebml  abseen^,  meningitis,  etc,  but  if  tliis  is  avoi^lni  tl* 
prtignosis  is  always  favorable  a^?  regards  serious  coiisequenocjs  altiiiin^l 
ninrli  damage  to  the  hearing  from  careless  uianiptilatioD  is  of  oqhidka 
(Kcurrence. 

Diseases  of  the  Canal. 

Inflammation  of  the  meatus  sbnukl  \h^  ^'otisidered  under  two  luili^ 
circurascTibed  and  diffuse. 

Circumscribed  otitis  externa,  known  also  a^  boil  or/anauh4 
the  external  auditon^  canal,  as  its  name  indicatc\s  is  a  disease  restrirtai 
to  a  deiinite  area.  Several  distinct  boils  may,  however,  occur  simtii- 
tiineoiisly  in  varirms  part.s  of  the  canal,  or  a  sucee^i^ton  of  furnnck 
may  follow  each  other ;  qnite  a  **  crop "  has  been  seen  in  one  cin 
They  are  very  common  and  may  apf*ear  in  any  part  of  tlie  canal,  hni 
are  generally  found  in  the  eartihiginous  jKirtioii.  *  In  origin  theT  »nf 
either  traumatic  or  .sjiCMjitic,  the  latter  class  frequentlv  t^ccurring  s^ 
epidemics.  Traumatic  cases  often  result  from  the  irritation  cau^  l») 
tlie  intnuluction  of  varions  cheniieals  and  inslrurnents  into  the  mcata*^ 
It  has  long  been  a  question  in  the  mind  of  the  writer  whether  all  ai^ 
of  furuncle  of  the  external  meatris  were  not  due  to  niicro-oiyanisttLv 
The  sta|jhyloeoecus  j>vogenes  aureus  is  alnio.st  in  variably  found  in  tfaf 
pus  of  boils  of  the  meatus,  and  certainly,  if  this  infectious  gemi  tau 
find  its  way  through  the  skin  in  so-called  **  idiopathic  ''  cases,  it  would 
seem  less  difficult  to  infect  a  surfiice  alrciidy  renderc^d  pregnable  by  an 
injury.  However  this  thought  may  Ijc  received  it  is  generally  cvj^- 
ceiled  that  furuncles  can  be  artificially  produced  by  rubbing  R)und 
skin  w^ith  stapliylococei ;  furthermore,  boils  of  this  character  yield 
most  promptly  h*  the  application  of  powerful  germicides. 

Predisposing  factors  in  the  development  of  fnruneulosis  are  of 
importance^  and  will  include  any  disease  or  eonditiun  debilitating  the 
general  liealth,  sucli  as  diabetes,  anaemia,  etc  Catarrhal  condition? 
of  the  throat  and  nose  are  noticeably  present  in  those  suffering  fttim 
boils  of  the  meatus ;  while  decay  of  the  teeth,  or  other  dental  irrita- 
tions, should  be  looked  for.  To  be  brief,  any  diseawe  that  diminishes 
the  power  of  resistance  in  the  tissues  of  the  meatus  will  eventuallv 
convert  the  parts  into  a  prmluctive  field  for  the  rapid  development  of 
micro-organisms.  If,  in  this  "  run-down  "  condition,  one  should  tv- 
ceive  an  injury  of  the  canal,  and  then  be  subjecte^l  to  tlie  influence  uf 
staphylococci  J  it  c^n  readily  be  seen  wliy  a  sujiposed  tmumatic  case 
may  in  reality  be  one  of  infection,  developed  from  a  sjiecific  poi^OD, 
the  injury  simply  acting  as  a  predis|»using  cause. 

It  is  an  easy  matter  to  overlook  small  incipient  boils*      Usually 


DISEASES  OF  THE  CANAL. 


iiU 


however,  the  introduction  of  a  speculum  will  cause  sufficient  local 
pain  to  intJicate  the  point  of  development.     In  more  advanced  cases 

the  furuncle  is  readily  Meen»  but  may  be  mistaken  for  an  exostosis,  the 
differentiation  being  that  tlie  fiirmer  is  exe^*edingly  painful  to  the 
pressure  of  a  probe,  and  that  there  in  a  marked  tendency  Uy  become 
multiple.  The  pain  from  furunenlosis  is  generally  severe,  e.speeially 
wht'U  the  boil  is  hicated  in  the  osseous  portion  of  the  meatus,  where 
the  skin  of  the  canal  (acting  also  as  the  periosteum)  is  unusnally  dense, 
and  resists  tlie  tension  eaused  by  tlie  formation  of  pus.  For  clinical 
purpos^Js  a  furuncle  in  this  hjcation  is  identical  witli  felon  of  tlie  Jinger, 
but  is,  however,  subject  to  grt^iter  necrotic  danger.  Should  a  boil  de- 
velop on  the  superior  part  of  the  osseous  canal,  and  the  pns  not  be 
evacuated,  either  by  rupture  or  incision,  caries  may  follow,  and  this 
in  turn  result  in  fatal   meningitis  or  brain-abscess, 

Teeatment* — Many  lines  of  treatment,  both  h)cal  and  general, 
have  been  suggested  ii>r  the  relief  of  this  painful  atfection  ;  but 
unless  such  tlierajieutic  measures  have  for  their  object  the  destruction 
of  disease-germs,  they  must  in  a  measure  be  unreliable  and  dissi[i- 
pointing.  It  must  be  rememljered  that  the  pus  from  Ixnls  is  highly 
infectious;  anto-inoculation,  therefore,  will  be  frequently  eocountered 
unless  can?ful  antisej>tir  precautions  art-  strictly  observe<l,  so  that  the 
bacteria-laden  pus  will  not  reach  other  partvS  of  the  canal.  The  im- 
portant object  of  treatment  iB  the  immediate  relief  of  suffering, 
togt^ther  with  the  limitatirm,  modification,  or  abortion  af  the  inflam- 
matory pnK'ess.  Our  ability  Ut  accomplish  one  or  more  of  thcsi^  pnr- 
lK>ses  will  krgely  dejiend  on  the  stage  the  disease  ha*  reacheii  Ix'fore 
treatment  is  institut-etl,  as  well  as  the  germicidal  properties  of  the 
remedies  employed. 

In  the  majority  of  cases  early  incision,  followed  by  an  antiseptic 
dressing,  will  depU'te  the  parts,  thereby  relieving  the  tensi<m  and 
consetjuent  pain.  When  pus-formation  has  already  cx^curred,  a  frc^c 
incision  down  to  the  bone  or  cartilage  is  necessary' ,  for  the  same  reason 
that  only  a  dt^p  incision  is  of  sc^rvice  in  a  fclt»n  ;  otherwise,  continned 
pain,  borrowing  of  pus,  and  possibly  nc^-rotic  changes,  may  l>e 
expeeteih  A  majority  of  incipient  boils  will  be  alxirtinl  by  intro- 
ducing into  the  canal  a  cotton  tampm  satnrat^^^l  with  camphor- 
phenol  ; '  this  should  l>e  renewed  every  day  or  every  se^'ont!  day,  until 
all  evidence  of  the  furuncle  has  disappeart*d.  Before  a  fresh  tam|Kin 
is  introduced  the  canal  should  be  gently  mop|»ed  out  with  cotton 
twisted  on  an  applicator,  and  saturated  with  alcohol  in  full  strength. 
When  the  Imil  appears  to  be  eradicated^^  the  camphor-phenol  tampm 

'  Camphor-phenol  i«  prepnred  bv  miim^  45  per  cent,  of  pure  carbolic  acid  with  55 
per  cent,  of  atmphor,  the  mixture  (onumg  a  liquid  of  powerful  germlcidikl  properties 
and  marked  anotljrne  eifecta. 
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should  1)0  replaced  by  one  moistened  with  ointment  of  the  jijloi 
oxide  of  mercurj', 

^.  Hydrarg.  ox.  flav.,  gr.  ij  (0.1); 

Ung.  petrolei,  ^j  (30.). 

M.  et.  ft.  ung. 

or  iodoform  ointment, 

i;*.  Iodoform!,  ^iij  (12.); 

Ung.  petrolei,  ^  (30.). 

M.  et.  ft.  ung. 

(cleansing  each  time  with  alcohol),  until  the  meatus  assumes  a  healthy 
condition. 

When  necessary  to  incise  an  aural  boil,  it  should  be  done  thor- 
oughly, as  suggested  above  ;  the  after-treatment  being  the  same  as 
in  the  incipient  furuncle,  except  that  the  cotton  tampon  should 
be  slightly  larger  than  the  meatus,  as  the  pressure  will  exert  s 
beneficial  influence  by  favoring  rapid  absorption  and  quick  recoverv. 
Before  a  Iwil  is  incised  the  pain  incident  thereto  will  be  greatlj 
lessened  by  placing  in  the  canal  a  camphor-phenol  tampon  for  five  or 
ten  minutes.  After  the  pus  has  been  evacuated  all  sufiTering  will  be 
relieved  by  immediately  introducing  a  similar  tampon.  The  use  of 
camphor-phenol,  when  applied  for  the  alleviation  or  cure  of  furun- 
eulosis  of  the  external  auditory  canal,  is  founded  on  its  inhibitory 
action  on  the  development  of  the  staphylococcus  pyogenes  aureus,  and 
incidentally  on  its  marked  anaesthetic  properties.  It  is,  therefore,  a 
powerful  germicide  and  at  the  same  time  non-poisonous  and  oon- 
irritant — an  advantage  not  enjoyed  by  any  other  preparation  in  such 
concentrated  form. 

The  foregoing  line  of  treatment  will  meet  the  requirements  of 
almost  all  cases  of  furunculosis  of  the  meatus,  and  furthermore  will 
prevent  auto-inoculation.  Other  means  of  treatment  are  sometimes 
beneficial,  however,  and  should  be  used  when  indicated.  In  selectenl 
cases,  bloodletting  in  front  of  the  tragus,  preferably  with  the  artificial 
leech  (Fijr.  300),  as  well  as  hot  antiseptic  irrigation,  and  drv  heat,  will 
be  of  service.  Poultices  should  never  be  used  ;  the  heat  and  moistun* 
caused  by  their  employment  creates  an  active  hotbed  for  the  rapid 
multiplication  of  bacteria,  and  frequently  excites  an  inflammation  of 
the  auricle.  Moreover,  their  use  is  apt  to  involve  the  middle  ear  in 
an  acute  inflammation.  Any  dental  irritation,  or  abnormal  condition 
of  the  nose  and  throat  should  be  corrected.  In  debilitated  subjects 
the  gencjral  health  should  receive  due  consideration.  The  adminis- 
tration of  selected  tonics  and  alteratives,  in  connection  with  proper 
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bygtenie  surruandings,  will  do  mueh  to  assist  in  the  cure  of  an  ex ktin^ 
boil,  and  especially  to  prevent  it8  recurrence.  We  woultl  strongly 
urge  the  use  of  arsenic  in  the  form  of  Fowler's  *^olution»  given  in 
increasing  doci*  until  tlic  phyttiolo^gicjil  effects  arc  prmhicetl  ;  a  ainrse 
of  this  drug  to  be  repeated  several  times  if  necessary. 

Otitis  Externa  DifPtiBa. — In  contradistinction  to  circumscribed 
otitis  externa,  the  diffused  form  af  inifanmiation  is  one  that  may 
involve  the  entire  cmial,  but  i«  usually  txuifiiied  to  the  osseous  portion* 

It  is  claimed  that  this  disease  is  fref|Ucntly  idio|iatliic  in  origin,  hut 
we  believe  it  is  always  due  to  some  direct  or  traceable  cause,  keeping 

FiQ.  300. 


in  mind  parasitic  infection.  Diffusrd  inflammation  of  the  canal  is 
most  frequently  a8sociate<l  wilh  a  ehrmiic  suppurative  otitis  media, 
notwithstanding  the  fact  that  the  discharge  may  be  very  slight.  It  is 
evident,  then,  that  tymjianic  suppumtion  is  die  most  impmrtant  causa- 
tive factor  in  iti^  dcvelopmeut ;  the  perforation  of  the  membrana 
tympani  may  be  very  small,  and  therefore  easily  overlooked,  but  care- 
ful observation,  together  with  inflati(»n,  will  prevent  our  falling  into 
this  error.  Next  in  freijuency  are  niechuni*'al,  chcmic-al,  or  thermal 
irritants^  such  as  the  unskilful  use  of  instruments,  the  presence  of 
foreign  brxlies,  the  applicatiim  of  concentrated  clicmicals,  or  the  intro- 
ductifm  into  the  ear  of  solutir^ns  either  too  hot  or  Uio  cold.  Certain 
constitutional  disturbances,  such  as  diphtheria,  syphilis,  st*rofula,  etc,, 
as  well  as  chronic  furnncniosis,  ^^hould  re<'eive  due  consideration. 

The  important  sj^mptom  is  pain,  increaji^ing  in  severity  as  the  cel- 
lular  tiBsae,   and   subsequently  the   j»eriasteum   and    bone,    become 
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involviKl.  Iinplk'ation  of  the  «>S8eou8  structure  occurs  only  m  ixe- 
Iccteil  uihI  cliFoiiic  caiies.  The  presence  of  granulation-tissaeiiidiase!> 
lx)nc-nei*rosis,  and  should  receive  particular  attentioD,  especially  if  the 
roof  of  the  meatus  is  the  part  involved,  as  the  inflammation  may  ex- 
tend in  want  and  cause  meningitis.  Considenible  swelling  of  the  mea- 
tus will  be  noticed,  being  more  pronounced  when  the  oescoos  portkHr'b 
the  seat  of  the  lesion.  Deafness  and  tinnitus  are  prominent  symptont. 
varj'ing  in  degree  according  to  the  amount  of  swelling  and  guppnn- 
tion,  and  consec^uent  interference  with  the  function  of  the  membnm 
tympani.  When  primarily  the  middle  ear  is  not  the  causeof  ancdte 
externa,  it  may  bc^come  involved  in  the  inflammatory  process  by  cod- 
tinuity  of  structure.  As  previously  stated,  the  presence  of  diidarv 
— always  associatetl  with  middle-ear  suppuration — is  an  etiokp«il 
symptom  of  the  greatest  importance.  Otitis  externa  diffusa  dipt 
theritica,  and  syphilitica,  have  constitutional  symptoms  and  local  ap- 
pearanct^s  characteristic  of  each,  making  their  recognition  not  diflfcsik 

The  gravity  and  prognosis  of  individual  cases  will  depend  hi]gek 
upon  the  etiology,  as  well  as  the  portion  of  the  canal  affected;  al^ 
whether  the  inflammation  is  superficial,  or  extends  to  and  involve 
the  osseous  structure ;  and  lastly,  whether  middle-ear  suppuration  k 
present,  in  which  event  considerable  swelling  of  the  canal  may  inter- 
fere with  the  free  escape  of  pus.  In  all  forms  of  otitis  externa,  wiik 
involvement  of  the  dce))er  structures,  a  more  or  less  chronic  dermiM^ 
may  remain  after  cessation  of  the  acute  symptoms. 

Treatment. — The  term  otitis  externa  diffusii  luav  include  au 
inflammations  and  irritations  of  the  external  auditorv  esinal,  extvp 
that  known  as  circuniscribed  (furunculosis).  This  wide  range  uf 
inflanimator}'  conditions,  therefore,  may  include  either  a  simple  en- 
tliema  or  a  severely  active  inflammation  which  may  implicate  tltp 
bony  striietiires ;  or,  as  in  syphilis,  diphtheria,  etc.,  may  prove  to  be 
infections.  Obviously,  constitutional  treatment  is  of  the  greai«?>t 
importances  in  some  cases,  while  in  others  simple  local  application: 
will  suflice.  It  is  well  to  regard  each  individual  case  Jis  [K)ssessiDir. 
to  some  extent,  characteristics  of  its  own  ;  hence  we  should  aim  to  Sir 
cover  the  Ciuisc,  and  direct  active  treatment  for  its  prompt  removal  (noi 
forgetting  the  general  health),  and  recover}'  will  follow  in  most  ca.«ts 

While  the  inflammation  is  acute,  bloodletting  in  front  of  the  tragu? 
together  with  hot  antiseptic  irrigation  of  the  meatus  will  be  of  service 
A  good  antiseptic  solution  for  irrigating  the  ear  is  the  following: 

I^.  Glyecrini,  f?j  (30.)  ; 

Liq.  acid,  carbolic,  (pure),         fSiij  (90.). — M. 
Sig.  Add  one-half  to  one  teaspocmful  to  a  half  pint  of  waUr, 
and  irrigate  as  the  case  may  require. 
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The  faiintain  syringe  h  much  safer  ami  licttrr  than  the  liaiid  syringe 

j^enerally  used.  In^tillatitms  of  wiinii  iilcoliul,  hlm*k-\vash,  or  kwl- 
water  and  morphine  will,  un  account  of  their  amMlyn<^  etreet,  be  of 
service ; 

^«   h^i  phtnihi, 

Liq.  moi'pliia*,  auL  f^v  (It**); 

Aqum,  f  5X  (3(K>).— M. 

Big,  Add  a  tahlespoonfol  to  a  wiiioglas^sful  of  water,  aud  .syringe 
the  ear  several  times  dailv. 


The  bowels  should  he  freely  i>prned  by  :small  doses  of  ^du  and 
calomel,  rej>eate4l  p,  r.  n.  In  mild  eases  the  inflammatiLin  will 
readily  subside  by  first  nitipping  the  canal  with  alcohol,  and  then 
applying  either  ung.  hydra  rg.  nx.  flu  v.  or  ling.  i*jduformi,  as  pre- 
viously referred  to.  This  shrvuld  be  repeated  every  second  or  third 
day.  When  the  disi'harge  (not  due  to  middle-ear  suppuration)  per- 
sists, nitmte  of  silver  solution  (gr.  xl  to  f  ^)  applied  to  the  surface  is 
indicated. 

Shonld  these  measures  fail,  tlic  walls  of  the  einial  must  Ik?  freely  in- 
cised in  the  m os t  d e pc n d en t  p< n n t  o r  pt n n ts .  Bl ee< li n g  s h c » u  1  d  be  e n e* j ! i r- 
agefl,  as  depletion  will  give  pi'oinpt  relief,  and  nx^overy  in  most  eases 
is  greatly  faeilitated  tliereby.  Af\er  iiieision  the  canal  t*an  be  care<l 
for  l)y  aji[iIication  of  tlie  4^intiuents  alwive  mentioned.  Karly  ineisiou 
is  to  Ym'  preferred  rather  than  tim  long  expertant  treatment,  therel>y 
preventing  osseous  invi»lvement,  necrosis,  tyn^iKinie  suppuration,  etc. 
Omstitiitional  treatment  must  be  carefully  crnisidercd,  and  therapentic 
nieasures  administereil  for  the  general  benctil  of  in<lividnal  eases. 

Otomycosis. — This  variety  *>(  in  flam  mat  ion  is  due  to  the  presents 
and  i-apid  multiplication  of  micros^-opic  fnngi  in  the  external  C!auaL 
The  most  commmi  form  of  vegetabh^  growth  met  with  is  some  variety 
of  the  Af^prryiUuH  (either  fumiriatutt,  tuf/a\  or  JfaviLH),  The  patient 
complains  of  more  or  less  im|>airmeiit  of  hearing,  and  tinnitus;  an 
almost  intr»h:rable  itclu'ng  makes  the  siiflerer  quite  misemble ;  efforts 
to  relieve  this  itching  by  rubbing  or  picking  the  ear  only  add  to  the 
progrej58ive  discomfort,  and  may  pniduce  an  extensive  inflammation  ; 
some  piin  is  cxperienefHl,  but  usually  not  sevt»re.  An  examination 
with  the  s|R*eulum  reveals  large  cjuanti ties  of  descpia mated  i*|iitlielinMi. 
This  d^*bris  s<mirvvhat  resembles  bh»tling-pai>er  studded  with  yellow 
or  black  s|>otM,  the  color  dej>ending  upon  tho  character  of  aspertrilltis 
present,  which,  however,  can  i^nly  l*e  dcHnitely  determined  by  micro- 
soopic  examination.  A  distinctive  diagnostic  jxiint  in  otomycosis  is 
the  rapidity  with  whieh  thest*  ma^st*s  will  recur  after  removal,  s<»me- 
times,  within  a  few  hours. 

Treatment. — Tlie  accumulation  is  l>e8t  remove<l  by  wurru  anti- 

Vtir-    lit  -  t* 
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septic  irriji^jition,  lollowed'  by  instillations  of  absolute  alcohiL  TIk 
patient's  head  should  be  rested  on  a  table,  and  the  ear  filled  wil 
warm  alcohol,  which  should  remain  for  a  few  minuter.  This  ran 
be  n»i)eate<l  two  or  three  times  a  day  until  all  fungi  have  Wmk- 
stroyed,  after  which  a  few  applications  of  the  yellow  oxide  ori^jdofonn 
ointment  will  quickly  restore  the  canal  to  its  normal  condition. 


DISEASES  OF  THE  MIDDLE  EAR. 

Diseases  of  the  tympanic  cavity  have  l>een  divided  bv  authors  into 
various  forms  of  acute  and  ehn)nic  inflammation.  For  all  practical 
purposes  it  is  sufficient  to  consider  diseases  of  the  middle  ear  umkr 
four  heads:  (1)  Acute  Non-suppurative  Otitis  Mc^lia  ;  (2)  Acute  Snp- 
pur.itivc  Otitis  Media;  (3)  Chronic  Suppiinitive  Otitis  Me<lia:i-1' 
Chronic  Non-suppurative  Otitis  Media.  It  is  evident,  however,  tbi 
the  second  form  of  otitis  media  is  but  a  eontinuatiou  of  the  fir^ 
usually  made  possible  only  by  the  neglect  or  impro]>er  treatment  of 
the  first  variety  ;  likewise  the  chronic  suppurative  is  only  an  advaDOtJ 
stage  of  the  acute  suppurative,  and  is  also  largely  the  result  of  nc^ltft 
or  ineompeteney. 

From  the  foregoing  it  must  be  assumed  that  many  cases  of  Wb 
acute  and  clironie  suppurative  otitis  media  are  preventable.  In  r^up- 
port  of  this  assumption  we  can  without  hesitation  assen  that  <\\mvi- 
nitive  diseases  of  tlie  middle  ear  are  the  natunil  oiiteonie  (with  tinn- 
parativcly  few  exceptions)  of  timidity,  neglect,  or  the  a])plicatioii  «'f 
improper  treatment  to  eases  of  primary  inflammation  of  the  tvnr 
panum  ;  it  is  evident,  therefore,  that  if  the  initial  lesion  is  proniptlv 
and  judiciously  treated,  many  acute  inflammations  of  the  middle  c-^ir 
will  be  arrested  in  the  stage  of  hyperjcmia,  and  thus  avoid  even  an 
acute  suppuration,  which  should  in  turn  prevent  the  establishment  <•!* 
a  chronic  otorrlwea.  Special  mention  is  here  given  to  this  importnni 
fact,  for  the  reason  that  in  this  day  of  advanced  preventive  niedioiiu 
it  is  plainly  our  duty  to  carry  into  daily  practice  the  etrective  inea>i!n> 
now  at  our  eonnnand,  and  thus  frequently  prevent  the  developnuut 
of  su])])urative  inflammations  of  the  tym])anic  cavity,  therebv  avoidiui! 
niany  formidable  complications  arising  from  diseases  of  the  ear. 

Acute  Non-suppurative  Otitis  Media. 

Acute  inflammati<m  of  the  middle  ear  without  suppuration  (alr^* 
known  as  catarrhal  inflammation)  is  the  most  frecpKMit  cause  of  "onr- 
ache"  in  infancy  and  childhood;  nevertheless,  the  real  cause  of  tin 
child's  crying  and  fretfulness  is  frequently  overh)oked. 
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An  extension  (tliruu^li  ihv  Kui^tnchiaii  tiibo)  into  tlitMiiiddk*  ear 
of  some  abnormal  rontlidon  of  the*  throat  luid  iiuso- pharynx  ig  the 
most  fn^cjUi-nt  tiniH-'  of  thm  form  of  tyiiipnnic  diNLHse.  (Iiildron  ure 
very  tiusceptible  to  draughts  of  air  .striking;  the  ear,  or  any  cjtpcjsure 
to  dampness.  Sea-bathings  the  cureless  \i^  of  4*oliitiouH  in  the  nos- 
Xnhy  dental  irritation  from  deeavKl  teeth  or  during  <letitition,  are 
likewise  exeiting  laetors.  An  acute  otitis  nietlia  from  any  of  the 
above  causes  will  u.snally  yield  to  prompt  treat ni en t,  care  l>eing  taken 
to  remove  the  exciting  eanse.  If,  however,  the  midflle-ear  intlannna- 
tion  develops  during  the  course  of  one  of  the  infectious  fevers  (scarlet 
fever,  measles,  diphtheria,  etc.),  the  eon#*eqiient  exudation  m  usually 
purulent,  and  tloes  not  resjKJud  so  ipiiekly  to  thempeutie  measures, 
r)eep-seate<I  pain,  increased  by  pressure  on  the  tragus,  is  usually  the 
first  symptom  exiK^rieneed.  The  sntfering  may  be  intermittent,  and 
mihl  during  tlie  day,  but  the  pain  iucreaj^es  at  night.  Children  retire 
in  their  usual  good  health,  but  their  slumber,  without  apparent  cause, 
is  disturbed  ;  sharp  crying  and  a  tendency  to  rub  the  atfceted  ear,  with 
toK^ing  of  the  head,  are  prominent  symptoms  in  infantsi  and  young 
chihiren,  The>«.'  objin^tive  signs,  together  with  an  examinaticm  of  the 
raendxruna  ty m|)ani,  are  all  tlie  diagnostic  data  obtainable  in  Hueh 
young  subjeeti*.  Deafness  and  |vulsating  tinnitus,  more  or  less  marked, 
depending  upcm  the  extent  of  the  hypenemia  and  swelling  of  the 
mucrms  cijvering  of  the  middle-ear  cavity  and  ossieles,  together  with 
a  sense  of  fulness,  are  additional  symptoms  eom|»lained  of  by  those 
old  enougli  to  make  such  observations.  When  a  child  persists  in  fret- 
ful crying,  and  the  cause  of  it.^  suffering  cannot  be  otherwise  explained, 
an  examination  of  the  ram  will  frcfpiently  reveal  the  true  causi*  of  its 
discomfort.  On  examination  of  the  membmna  tympani  vascular  in- 
je<'tion  will  Im»  noticed,  es|iecially  markeil  along  the  handle  of  the 
malleus ;  hulking  c»f  the  membrane  may  be  present,  but  this  is  rare  in 
simple  catarrhal  cases,  unless  (from  neglect)  the  muco-serous  exudate 
should  accumulate  in  considerable  quantity,  in  which  state  it  will 
tmdergo  decompxsitieni  unless  relief  is  obtained  fntm  drainage  through 
tlie  Knstachian  tul>e  or  by  an  opening  in  the  membrana  tympani.  In 
mild  cas4.*s  the  exudation  is  mucT*-sorons  and  may  give  rise  to  very 
little  snttering ;  but  in  the  more  severe  forms  it  becomes  distinctly 
pundent,  ass*x»iated  with  great  pain,  and  regularly  develops  into  the 
acute  suppurative  form. 

TrtEATMENT, — We  again  desire  to  urge  the  imjwrtanee  of  early 
and  active  trt^tment  in  primary  disease  of  the  tym|mnic  cavity,  in 
order  to  arrest  the  inflammatory  prtK^ess  before  it  reaches  the  stage  of 
suppuration.  Bloo<lletting  in  front  of  the  tragus  by  means  of  the 
nrtiticial  leech  (see  Fig.  :i()0)is  of  the  first  in»portanre  in  arresting  the 
disease  at  the  stage  of  hypenemia  and  assisting  in  tlie  relief  of  pain  ; 


7()S  TREATMKST  OF  DISEASES    OF   THE  EAR. 

one  or  two  <'ylin<lers  of  hlooil,  or  its  iH|uivaIoi]t  (two  to  foiirSwHiyi 
letH'hes)  should  Ih»  rxtnickHl.  In  young  eliildreii  a  blister  in  fruDuf 
the  tnij>:ns  will  answer  a  fairly  goinl  pnqms^e  when  blcxxlletting  canD-s 
he  n»sort<Hl  to.  Hot  stnlative  instillations^  rejx»ated  as  re<|uiml  lo  re- 
lieve jKiin,  may  1k'  employed.  Equal  i)arts  of  tincture  of  ojiinm  arJ 
tineture  of  In^lladonna,  warmt^d  an<l  dropped  into  the  ear,  or  am»jv.Dr' 
sulph.  gr.  iij,  mo^^>ll.  sulph.  gr.  xx,  to  aquse  f^,  are  valuable  r?eJativ.- 
si»lutions  [vossessing  markeil  anodyne  effects.  To  avoid  possible  wr- 
stitutional  effwts,  pro|HT  ju<lgnient  must  be  exercised  in  the  ^I^eoftL»' 
morphine  and  atropine  solution.  In  severe  eases  applications  of  heai 
(dry  or  moist)  will  greatly  assist  in  relieving  |>jiin  ;  the  heat  is  l»t*stap- 
plie<l  by  gentle  antiseptic  irrigation  of  the  canal  (through  the  fountain 
syringe*,  or  the  use  of  the  hot-water  l)ag.  The  applications  must  l>e 
hot  to  be  effective.  Trrigjition  is  to  be  used  only  when  dr^'  heat  fail- 
to  give  relief,  and  even  then  the  greatest  care  must  be  exereis^lM 
to  use  forc<».  The  naso-pharynx  should  l>e  carefully  exam intJawi 
measures  ap|)lied  to  corriH't  any  abnormal  condition.  Free  puip- 
tion  by  the  use  of  dividinl  doses  of  calomel  and  scRlium  bicarlKHiatf 
should  receiv(»  early  atti'ution.  Sidol  and  phenacetin,  or  antipyrin  ia 
suflieient  <los<%  will  be  of  servici*  in  appropriate  cases.  Pilocarpiut. 
by  the  mouth  or  hypodermically,  may  help  to  abort  the  disease  if  ad- 
ministered early. 

Acute  Suppurative  Otitis  Meidia. 
As  bclorc  sujr^ested,  this  form  of  tympanic  disease  is  an  advaiict^i 
stage  of  the  n()n->uppunitive  variety,  or,  in  other  words,  the  inflani- 
mation,  not  having  l)ee!i  arrested  and  contined  to  the  niueo-seP''^ 
or  catarrhal  stage,  passes  on  to  the  suppurative.  The  >yniptor..:^ 
are  similar  to  the  fon^goiug  but  are  greatly  intensified,  together  vitL 
soni(»  involvement  of  the  mastoid,  which,  however,  usually  sul»si«l^ 
with  the  evacuation  of  the  ])us  from  the  middle-ear  cavity.  The  piii 
is  at  times  most  severe  and  increases  in  proportion  to  the  di>teiiti4»ii 
of  the  UKMubrana  tyni])ani  by  the  progressive  accumulation  of  fluU 
in  th(»  tympanum,  until  finally  the  pressure  becomes  so  great  that  tie 
tension  of  the  dnnn  is  overtaxed,  and,  with  a  report  quite  audible  toll;'* 
patient,  it  ruptures.  A  copious  flow  of  pus  foHows,  and  usually  ivli^vf^ 
the  snifcring.  l]y  this  time,  however,  great  damage  has  Ihhmi  donelH-ili 
to  the  mcnibrana  tympani  an<1  the  tympanic  cavity.  Instead  of  tl:< 
opening  in  the  dnnnhea<l  (piiekly  repairing,  as  it  will  do  uiioii 
iiH'isrd^  th(»  lacerated  edges  of  the  perforation  are  much  slower  t- 
mend.  The  injury  dcnie  to  the  delicate  mucous  lining  of  the  tvmp;ini' 
cavity  (due  to  maceniti(m  from  ])ressure)  gives  rise  to  a  disidmrge  tb: 
becomes  more  or  h^ss  chronic  ;  whereas,  if  the  aecunudation  had  lv<r 
promptly  evacuated  by  means  of  a  free  incision,  the  pain  would  liav* 
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been  rt»liev€d,  ceasaHon  of  the  dis^liarge  accimi|ilishe<l,  and  a  i*estora- 
tion  of  hearing  prmluc^ed,  all  within  a  few  days. 

The  above  is  an  outline  (»f  the  average  ca,se  of  acute  suppurative 
otitic  mtHlia,  tlie  treatment  of  whieli  mnst  be  varieil,  however,  in 
acjconlance  with  indiviilnal  cases,  tlepending  chieHy  on  the  etinlogy. 
Cases  oreurring  diirin)^^  the  course  of  one  of  the  eruptive  fevert^  or 
Bome  other  severe  eiinstittitional  diseiise»  such  as  sy|»hilifi,  tubereuhjsis, 
etc,^  do  not  of  course  pesjM>nd  to  treatment  so  promptly,  as  improve- 
ment of  the  general  health  must  finst  be  aeeomplisbed.  It  is  possible 
to  have  on  aente  otitis  media  [progress  to  the  stage  of  supptiration 
with  rupture  of  the  membrana  tympuni  without  any  suffering  what- 
ever, the  first  sympt4jm  noticed  lx*ing  the  discharge  of  pus  tlirough  the 
external  canaL  This  condition  usually  i>ccurs  in  subjects  uf  tubercu- 
losis, which  disease  should  he  suspected  even  in  those  not  previously 
known  to  l>e  so  afleeted.  On  the  other  hand,  the  membrana  tympani 
may  he  so  strong  as  to  eift^tually  resist  the  tension  exerted  by  the 
progressive  acini niulat ion  of  fluid,  and  this  will  tend  to  find  its  way 
into  the  mast^jid  or  to  produee  scjme  intracranial  complication.  For- 
tunately, however,  Nature  has  wisely  {irovided  a  drinn  that  will  usu- 
ally rupture  of  it^  own  acc4>nl  when  the  pressure  from  the  accumu- 
lated pus  rea^.lies  the  danger-pi>int. 

A  continuation  of  jmin  after  the  evacuation  of  fluid  from  the 
middle  ear  would  indictite  that  thon>ugh  drainage  had  not  been 
accomplishetl,  wbieh  is  aecountcfl  for  by  the  oi>ening  in  the  drum- 
head being  too  high,  or  the  i>ara(H?ntesis  insutricient.  Or  ag-ain,  the 
mas^toid  may  have  become  involved,  or  an  oi?teitis  of  the  tymi>anic 
walls  set  up,  all  of  which  should  receive  prtunpt  attention.  As  the 
pus  or  muco-pu.-^  accumulates  in  the  tympanum,  the  drum-membnme 
undergoes  marked  changes,  and  in  a  corresponding  ilegree  the  oss^eoua 
meatus  participates  in  thi^  severe  inflammatory'  process,  both  becoming 
extremely  red  and  painfuL  The  membnine  loses  all  its  characteri^tics, 
the  handle  of  the  malleus  is  no  longer  seen,  and  as  the  tension  In- 
creases the  short  process  becomes  invisible,  and  finally  the  drum  rup- 
tures, unleas  other  and  better  means  are  takcai  to  evacuate  the  pus.  If 
the  opening  in  the  drumhead  is  now  examined,  a  pulsation,  synchro- 
nous with  the  heart's  nctifin»  will  be  seen.  There  will  be  more  or  less 
febrile  disturbance  pre?^ent  dc[M^nding  uj>on  the  s«:» verity  of  the  attack. 

Trkatment. — It  is  to  he  assumed  that  if  the  patient  is  seen  before 
actual  suppuration  has  taken  place,  ever\*  eflbrt  will  have  been  made 
to  arrest  or  modify  the  disease  without  surgical  interference.  If, 
however,  the  case  does  not  yield  to  the  treatment  outlined  for 
cittarrhal  otitis  media,  and  the  jmin  euntinues,  with  bulging  of  the 
drumhead,  the  latter  should  be  immediately  incised,  the  point  of 
election  usuallv  beinff  the  injsterior  inferior  quadrauL     However,  as 
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it  is  i>op«il)lo  lor  the  pus  to  Ik*  confiiKnl  either  to  the  superior  or  iDft- 
rior  |K)rtioiis  of  tlu*  tyniiKinie  cavity,  it  is  best  to  open  the  raembnun 
tyni|Kini  at  the  most  <lejH»ii<lent  point;  ali;\-ay8  rememln'ring  that  in 
any  case  the  ol)j<*('t  to  Iw  ac(H>mplighed  is  the  free  evacuation  of  fiuiJ 
from  the  mi(hlle-ear  cavity.  The  drumheady  therefoi-e,  should  never 
Ih'  puncture<l,  hut,  on  the  contrarj',  a  free  incision  .shouki  be  madf, 
always  extending  it  down  to  the  inferior  surface  of  the  canal,  soasto 
ensure  ^(mkI  drainajre  ;  otherwise  the  suffering:  and  danger  incident  to 
confined  pus  will  continue.  Care  should  be  taken  that  the  inci>ii^n 
shall  not  interfere  with  the  ossicles.  It  seems  scarcely  necessary  tu 
suggest  that  surgical  interference  should  only  be  attempted  under  gfM)d 
illumination  and  with  perfect  antiseptic  prwautions. 

The  after-treatment  in  most  cases  is  very  simple,  and  consists  in 
carefully  cleansing  th(»  ear  ever}-  day  with  sterilized  cotton  twisted 
around  an  applicator,  after  which  the  canal  is  gently  filled  with  a 
strip  of  i(Kl()form-gauze.  In  uncomplicatiKi  cases  the  disease  shoaU 
be  relieve<l  in  twelve  days  or  less,  while  the  hearing  will  be  restoreJ 
in  about  the  same  length  of  time.  Should  pain  continue  after  libera- 
tion of  the  pus  (mastoid  involvement  being  excliide<1)  it  is  prulxibly 
due  to  the  puncture  being  too  small  for  the  piir|X)se  of  free  drainaget 
or  to  a  considerable  maceration  of  the  mucosa  caused  by  the  long-con- 
tinued pressure  of  the  confined  pus.  In  the  former  case  the  opening 
should  be  enlarged  without  delay ;  in  the  latter,  an  application  of 
silver  nitrate,  0-40  grains  to  the  ounce  of  water,  should  be  wanned 
an<l  apj)li('(l  dirictly  within  the  middle-eitr  ciivity  onco  daily  fur  >evt'nil 
days,  or  until  a  healthy  condition  is  produced.  One  apj)lication  will 
frcHjuently  give  prompt  relief  from  further  suffering.  Plot  antiseptic 
irrigjition  shinild  not,  as  a  rule,  be  used  in  acute  suppunitive  cu-^^; 
there  are,  however,  some  exceptions.  Irrigation  is  especially  service- 
able in  eases  with  continued  severe  pain  and  profuse  discharge,  jwr- 
ticularly  when  n^sulting  from  one  of  the  eruptive  fevers,  or  fmiu 
diphtheria.  In  th(v<e  diseases,  however,  a  much  better  and  more 
prompt  recovery  is  o])taine(l  by  early  incision  of  the  membnina  tvni- 
pani.  Nevertheless,  it  will  be  bettcT  to  allow  the  drumhead  to  ruptun* 
(serious  as  this  may  be),  and  employ  irrigation,  rather  than  to  have 
the  possibility  oi'  a  grave  accident  from  the  careless  use  of  the  knilb, 
or  an  injury  done  to  the  canal  by  the  introduction  of  the  iodoforni- 
gauze  packing.  Early  inflation  of  the  tympanic  cavity^  was  formerly 
thought  to  be  an  important  part  of  the  treatment,  but  this  should  not 
be  done  until  improvement  is  well  advanced,  and  then  only  for  the 
purpose  (►f  preventing  adhesions. 

As  incision  of  the  drumhead  is  usually  very  painful,  general  anaes- 
thesia should  be  employed  when  possible.  liOcal  anaesthesia  has  proved 
to  be  miif(»nnly  unsatisfactory,  in  our  experience. 
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Ghbonic  Suppurative  Otitis  Media. 

Chronic  siipim  nit  ion  of  the  middle  oar  Is  nR-rely  a  ccmtiniiance  of 
the  acute  disea-st*  just  described,  caused  either  by  a  liiilure  to  relieve 
the  acute  form,  or,  [is  is  more  fVequeiitl y  the  ease,  by  tlic  entire  absence 
of  viuy  rutiuuid  treatment.  As  bisfore  nxenti*me(],  tid>ereiilar  suppura- 
tion may  be  primarily  chronic  and  not  pass  throiigl*  the  acute  stage  of 
l>;iin  and  other  disturbance.  Diphtheria,  scarlet  fever,  anil  other  ex- 
antlicmiita,  on  account  of  their  specific  nature  and  the  jj^reat  irnfKiir- 
inent  to  the  ^encnd  health  they  cause,  are  the  chief  facttu-g  prmhicing 
chronic  otorrhfi^a.  There  is  always  more  or  less  inipairuient  of  hear- 
ing, *Ie[>endin^  upon  the  IcK-ation  of  the  perforation,  the  extent  of 
thickening^  or  swelling  of  the  mucosa,  and  the  amount  of  clogging  of 
the  chain  of  ossicles. 

In  uneoniiilicated  eases  the  character  of  the  discharge  is  that  known 
as  healthy  or  laudable  pus.  During  re|wiir  it  becomes  thin  or  watery, 
progressively  rlecR-asing  in  rpiantity.  When  intermixed  with  blcxid, 
it  indicates  the  presence  of  gmnulaticnj -tissue,  iHTay  of  bone  is 
shown  by  the  pus  being  brownish  in  color,  asstx*iated  with  excessive 
foe  tor.  It  must  be  rem  em  be  reel,  however,  that  non-frctid  pus  contains 
large  quantities  of  jxithogenic  ctx-ci,  in  which  state  it  is  highly  itdec- 
tions,  and  as  dangerous  to  life  as  the  fa^tid  variety.  In  an  ear  that  has 
been  properly  cleanscMl,  excessive  fietor  will  arise  only  from  boUL^ 
necrosis,  and  should  elicit  immediate  etr<»rts  for  its  relief. 

The  brevity  of  this  article  will  not  allow  a  discussion  of  the  IcK-a- 
tion  of  tlie  various  j3erfi>rations  of  the  meniljrana  tympani  and  their 
significjuiec,  except  in  so  far  as  the  iieces^sity  arises  for  dividing  all 
cases  of  chronic  otorrhcca  into  two  classes,  /,  c,  those  in  which  the  per- 
foration is  situated  in  the  inferior  part  of  the  membrana  tympani,  and 
thc»se  invcdving  the  Kuptrior  pirtiim,  more  e«|iecially  that  part  known 
as  Shrapnell's  membrane  (membrana  tlaccida).  This  simple  classi- 
fication is  advistiblc  from  the  fact  that  the  line  *>f  treatment  diffen* 
materially  in  each*  Furthermore,  the  former  is  indicative  of  a  condi- 
turn  that  is  not  prone  ti>  serious  iH>mpIications  and  usually  yields 
promptly  to  treatment  of  the  more  ordinary  kind,  whereas  the  latter 
variety  Is  always  significant  of  a  much  more  serious  disease.  Granu- 
lation-tissue (always  the  product  of  chronic  suppuration),  and  necrosis 
of  the  ossicles  or  walls  of  the  tymjianuni  and  mastoid  antrum,  must 
invariably  be  suspected.  It  will  be  seen,  therefore,  that  this  latlcr 
form  of  chronic  otorrhcea  is  capable  of  causing  a  condition  so  formid- 
able as  to  at  once  become  a  daily  menace  to  life,  and  winch  cann(»t,  as 
a  rule,  be  jwrmanently  relieved  exct»|>t  through  ojjerative  interference* 
When  one  rcraembc^rs  the  very  thin  plate  of  bone  that  sepamU*s  the 
middle  Ciir  from  the  interior  of  t!ie  skull  and  important  bbnid-vessels, 
and  the  dinnit  comuiunication  with  the  mastoid  antrum  and  cells,  it 
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does  !^eem    lenmrkahltf  thiit    iiuiiiy  more   fatal   roiii|ilic^h<iii^  A«  tnt 
ficcur.     Tlu"  liirigtT  the  siifipuniliiui  cxititiniies   the  greater  will  be  tbe 
(lostniotioM  of  tlii'se  <klicate  walls  ;  and  hence    the  danger  to  lift 
be  e^^irrt'.sjMjiidiiigly  iacreuscd. 

Treatmkxt.^Wc  will  first  c?iiusider  the  treatment  wf  oisej  in 
whielr  the  perforation  ^  s^ituated  in  the  inferior  half  of  the  drumbeai 
aitd  then  take  up  treatment  of  ai^.s  with  the  opening  in  the  superior 
portion.  iSonietimes  the  entire  membrana  tympani  is  des-trovti,  tk 
trexitnient  of  wliieh  eoii(litii*n  will  eome  under  the  second  bt^in^. 
The  ehief  *ibjeet,  in  any  ami  all  chiKses  of  cases,  is  the  use  of  evm 
available  means  to  relieve  or  modify  a  di^icharg-ing  ear,  thereby  pr?- 
ventin^  any  serious  ur  fafal  eomplicjitinns ;  remembering  tbit  thf 
lont^er  the  east^  contiiuu-h  the  more  imminent  the  tlaiiger  t»ecomes  !* 
nin?^t  not  be  fi»r^otten,  however,  that  the  same  formidable  implicit 
may  oeeur  in  the  aente  di.M^ase,  but  with  less  frequency.  ClcanJin 
and  gi^nenit  antiseptic  preeantions  arc  so  absolute! v  €*R*;ential  in  > 
sueeessful  treatment  of  all  eiis<*s,  tliat  any  deviatfoii  from  their  v\. 
define*!  prin<'iples  will  pnenilly  result  in  failure.  Irrigation  with 
antiaeptie  Huid  shoiiM  only  be  employed  in  exceptional  cases.  A  lift* 
ter  and  more  thuron^h  way  to  cleanse  the  ear  is  to  mop  it  out  with 
sterilized  eott»»n  sitturattHl  witii  hydrogen  peroxide  until  all  seeretitwi 
has  been  removed,  when  applieations  of  stiinidating  or  slightly  e^n- 
rotic  solutions  .should  Ihj  made  into  the  tym|>jmic  eavitv,  as  the  i  ■  ■ 
may  refpjire,  dejKnidini:  uptm  the  presence  or  absence  of  a  tendencr 
to  trmnutations.  This  should  be  followed  by  pjicking  the  derr  -  -  ' 
with  ifwloform-puize,  renewed  every  one,  two,  or  three  dav*&. 
ing  to  the  amount  of  iliseharge.  Repeated  cleansing  of  the  far  id 
this  manner  (cottoti  twisted  on  applicator)  witti  a  warm  2  per  cent. 
solution  of  carbolic  aeid,  hydrogen  dioxide,  or  liq.  plumbi  suliaee- 
tatis,  foUowed  by  the  imloform-gauze  packing,  will  be  sufficient  tii 
cure  most  cases  of  recent  tkte.  Those  of  longer  standing  mav,  io 
addition,  require  the  stinnilation  of  nitrate  of  silver  in  varioit 
stren*Ttlis,  commencing;  with  5  gmins  to  the  ounce  and  inereastu^ 
t<»  ()(>  grains  if  ueeessaJT.  Dusting  the  surface  with  acetanili() 
powder  will  assist  in  arresting  pntrefaetive  changes,  M'hen  such  an 
agent  is  required.  An  attempt  to  destroy  granulation-tissue  can 
be  made  with  strong  srilutions  of  chromic  acid  or  niti-ate  of  silver, 
or,  still  better,  the  application  of  absolute  alcohol.  Pain  caused  bv 
the  alcohol  will  be  srnnewhat  reduced  by  combining  w  itb  it  a  50  per 
cent,  solution  of  liuro-glyceride  in  the  proportion  of  1  drachm  to  the 
ounce  of  alcohol.  Whatever  the  line  of  hjcal  treatment,  it  should  l>e 
folloM'ed  by  the  iodfiform-ganze  packing.  The  so-called  *'  dry  treat- 
ment "  by  packing  the  car  full  of  l)oric  acid  or  other  powder  niTT-1 
be  condemned  on  account  of  its  interference  with  drainage. 
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Cliriic^il  rx|MTit')K*c  alone  will  eniilih*  the*  prurtitioiier  to  decide  as 
to  wliicli  of  the  foregoing  methmis  shuiild  he  UiH.Hl  in  any  individuiil 
case.  If,  liowever,  tlic  disease^  idler  n  reiisonalde  anion nt  of  treatment 
has  not  been  enred,  iir  givers  do  evidence  of  ultimate  relief,  the  oj>ening 
in  the  membrana  tyni|mni  shouhl  be  enlargeil  (if  necessary),  and  the 
gnvnnlatit»ns  or  other  patliologie  pnxiuets  gt^ntly  en  ret  ted  from  the 
tym panic  cavity,  folio wetl  by  tluj  siinpb  treatment  ul»ove  related* 
This  oi>rrative  protxHbire  should  not  in  the  least  interfere  with  the 
ossicles.  After  an  extended  exjMjrience  it  lia^  proven  moi?t  satisfac- 
t*>ry,  many  eai*es  promptly  recovering  witb<int  j^nbHtKinent  di^eliarge, 
anfl  the  hearing  Ux*oming  «piite  niinmil.  This  ns  well  us  other  ope- 
nitivc  mea^sures  should  only  be  att^'m^tted  by  those  familiar  with  snrh 
work.  As  a  ride,  no  effort  shonld  be  made  to  hasten  repair  of  the 
perforation  in  the  drumhrad ;  as  8ii)»(Mn*ation  subsides,  the  gauze 
packing  should  hr  gradually  withdrawn  fr**m  the  vicinity  of  the  mem- 
bmmi  tyni]jani,  which  ordinarily  heals  witlmut  further  attention.  The 
naso-pharyax  must  receive  dne  <^msideration  in  all  cases;  a^s  also 
shi^uld  thr  general  liealfh,  in  i>rder  to  corrcnn  any  phy.>ieal  disturbance, 
by  the  administnitii^n  of  theraputie  measures  suitable  for  individual 
c^ase?*,  inclnding  jvroper  di*^,  tonics,  etc. 

As  before  mentioned,  [KTforations  situated  high  up  in  the  tympanic 
inembnuie  indicate  a  much  more  formidable  tliscasc*  tlian  those  con- 
fined  to  the  inferior  portiivu.  Extensive  gmntilations,  with  more  or 
less  nccnjsis  of  the  ossicles  and  tympanic  walls,  are  usually  present, 
and  in  turn  predisjKtsc-  (by  dirwt  eantinuity  of  structure)  t*)  limin 
or  mastoid  abscess ;  or  the  infections  matter  may  lie  commnnicated  to 
the  dura  niat(»r,  causing  subcranial  abscess  or  diffuse  meningitis,  or  to 
the  blrHMl* vessels  in  tlie  diploi',  giving  rise  to  osteo-phlebitis,  throm- 
bosis of  the  lateral  sinus,  or  pyaemia.  The  only  eflective  line  of  treat- 
ment in  such  leases  is  an  f>pc»rjtive  one,  although  it  is  well  (unless 
urgent  symptoms  arise)  to  first  institute  the  foregoing  line  of  treat- 
ment. If,  however,  gra nnlation-tissue  and  det*ay  of  lx>ne  are  present, 
it  is  certxiinly  runvisc*,  and  even  dangerous,  to  be  content  with  any 
treatment  short  of  rf*moving  the  necrf>tic  malleus  antl  incus,  and  other 
pathologic  pnxbjcts  from  the  tympanic  cavity.  By  this  pr«ici^tlore  we 
establish  a  fi-ee  drainage,  and  make  an  opening  into  the  tympanum 
sufficiently  targe  to  a<lmit  of  the  site  of  the  disease  being  properly 
treatcil ;  furthermore,  if  tliis  rational  interference  be  established  before 
bniin  or  mastoid  romplit*ations  have  set  in,  these  develi»pments  will 
almost  surely  have  been  preventi^cl  ;  besides,  the  discliarge  in  most 
cases  will  cease,  and  the  hearing  in  the  majority  of  patients  greatly 
improve. 

The  limits  of  this  article  will  not  permit  a  considemtion  of  the 
technique  of   these  delicate  operations*     Thost*  desirous  of  further 
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inibrmation  on  this  subject,  and  a  discussion  of  the  many  complica- 
tions and  se([uehe  arising  from  suppurative  diseases  of  the  ear,  are 
referred  to  the  comprehensive  works  of  Burnett,  Sexton,  and  Deach, 
or  the  forthcoming  work  of  Laurence  Tumbull. 

Chronic  Non-suppubativb  Otitis  Media. 

Chronic  aural  catarrh  is  pre-eminently  a  disease  dependent  for  its 
existence  upon  some  catarrhal  condition  of  the  nose  or  throat    The 
mode  of  implication  is  by  continuity  through  the  Eustachian  tube, 
both  ears  usually  being  affected,  although    not   always  to  the  same 
extent.     The  three  principal  forms  of  chronic   catarrh  seen  in  tk 
naso-pharvnx  are  dry,  granular,  and  relaxed.      The  drj^  form  is  prev- 
alent in  hot,  dry  climates ;    the  surface  of    the    pharj-nx  being  5o 
entirely   devoid   of    moisture   as   to  present    a    glazed    appearance. 
Granular   catarrh    is,    however,   quite   the   reverse,    the    pharyngeal 
mucous  membrane   IxMug  somewhat  thickened,  and   projected  alwve 
this  surface  are  numerous  red  granulations  about  the  size  of  a  millet- 
seed.     The  Eustucliian  tubes  are  more  or  less  obstructed,  but  it  i- 
unusual  to  find  complete  obliteration  of  their  lumen.     This  partial 
occlusion  is,  however,  inadequate  to  admit  the  entrance  of  air  into 
the  tympanic  cavity  in  sufficient  volume  to  equalize  the  atmospheric 
pressure  exerted  on  the  drumhexid  through  the  external  canal:  tlie 
result  being  that  the  membrana  tympani  is  at  times  so  markedly 
retracted  that  it  becomes  adherent  to  the  promontory  of  the  middle 
ear.     As  the  l()n<r  handle  of  the  malleus  extends  between  the  laver? 
of  the  nienibranu  tympani  (to  which  it  is  firmly  attached),  it  is  evi- 
dent that  this  excessive  retraction  must  somewhat  mi8j)lace  and  su.^ 
pend  the  function  of  both  the  drumhead  and   ossicles,  thus  causin;: 
more  or  less  severe  tinnitus  and  vertigo,  as  the  direct   result  of  undue 
impaction  of  the  stapes  into  the  fenestra  ovalis.      Unless  relief  is  ob- 
tained (a  dillicult  matter  in  cases  of  long  standing),  this  condition  a»n- 
tinues  over  a  greater  or  less  period  of  time,  until  finally  the  labvrinih 
or  auditory  nerve  becomes  seriously  implicated,  followed  by  the  inevi- 
table result,  deafness^  more  or  less  complete,  and  generally  of  a  pr- 
raanent  eliaracter. 

Probably  this  disease,  more  than  all  others,  predominates  as  the 
most  fr(H|uent  cause  of  deafness.  This  can  be  accounted  for  from 
the  fact  tliat,  until  it  has  become  fairly  well  established,  it  is  virtuallv 
an  affection  without  symptoms  or  discomfort  noticeable  to  the  averacri' 
patient.  As  tlie  disease  is  without  pain,  tlu*  first  symptom  observtHJ 
by  the  j>atient  is  a  slow  but  surely  progressive  impairment  of  hearinir. 
accompanied  by  a  similar  gradually  increasing  tinnitus.  The  deafness 
varies  considerably  from  day  to  day,  being  worse  in  damp  and  cold 
weather.      As  time   progresses  the  deafness  becomes  verv  niarke<i : 


CHRONIC  }fON-SUFPURATTVE  OTITIS  MEDIA,  715 

t 
later  die  patient  discover?  that  he  *^  hears  better  in  a  ooi.se"  (jHiracu- 
ms  lVUimi)j  as,  ibr  example,  when  riding  on  a  railway  train.  This 
phemnnenon  indicates  that  the  disease  is  well  a*lvanee<l,  and  nnt  very 
hopet\il  as  regards  beneficial  treatment.  The  absence  of  wax,  and  an 
tmusnally  clean  [wli^hed  snrfaee  of  the  external  eanal  and  inemhrana 
tyrnjMini,  are  objective  ?iyni[»tonih  characteristic  of  tbii^  disi^aH.?.  The 
drumheady  however,  freqnenUy  loses  its  liistrc»  and  may  siiow  con* 
sideiuble  opacity,  or  croscentic  areas  of  t^lcareous  deposits.  The 
absence  of  l>one-condiictifin  reriders  a  case  fjiiitc  hopeless  as  i-egarcls 
improvement  in  hearing  power,  although  much  can  be  accomplished 
for  the  relief  of  distressing  tinnitus  and  vertigo. 

Thkatmext. — The  objects  to  l>e  a<Lromplislied  are  the  alleviation 
or  cure  of  the  naso-pharyngcal  catarrh  ;  the  free  admission  of  atmt> 
spheric  aiF  into  the  tympanum,  and  the  restoration  (as  far  as  possible) 
of  the  mcmbrana  tympani  and  ossicles  to  their  normal  |xisition. 

Manifestly^  the  degree  of  success  we  may  attain  in  one  or  all  of 
these  objects  will  depend  u|)on  the  stage  at  which  individual  cases  are 
seen.  In  recent  cases  the  correction  of  an  abnormal  condition  of  the 
nas<j-pharynx  and  gentle  inflation  of  the  middle  ear  by  Politzer*s 
mcthoil  will  suffice  to  restore  the  hearing.  Obstructive  gro\\th8  in  the 
nostrils  ami  |iost-nasal  sjkicc  must  be  removed,  and  tn^cry  effort  made 
to  rcstoiv  them  to  a  normal  conditiori,  which  will  have  a  similar  effect 
uftim  the  Enstachian  tubes*  An  alkaline  wanh  for  the  noetrik  and 
astringent  gargles  for  the  throat  should  be  rised  by  the  patient  at 
home.  Free  nasal  respiration  must  Ik?  established  to  make  other 
treatment  effective.  The  application  of  nitrate  of  silver  solutions  in 
var)'ing  strengths  can  be  made  to  the  pharynx,  as  can  also— 


^.  Tinct.  iodi, 
Tinct.  guaiaci, 
Tinct,  benzoin,  com  p., 


d«.  .^j  (4.) ; 

Qi  (30.).— M. 


Or  the  following  can  be  applied  to  the  nostrils,  the  oaso-pliarynx, 

and  throat : 


^.  lodi, 

Creasoti  (beechwood), 
Pota.««ii  iodi, 
Glycerini, 


gr.v(0.31); 
mv(0.31); 

55(4.); 

f^  (30.).— M. 


These  solutions  should  be  applied  two  or  three  timee  each  week,  the 
efficiency  of  treatment  often  depending  upon  the  \^ety  of  applica* 
tions  used.  Injections  of  various  flui<ls  and  vapors  tlirongh  the 
Eastachian  tulH?  into  the  tympanic  cavity  (their  atility  being  prob- 
lematical)  should  only  be  attempted  by  those  familiar  with  such  work. 
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If  an  apparent  oI)8truction  in  the  Eustachian  tube  does  not  yield 
to  the  proi>cr  m^  of  Pulitzer's  method  of  inflation  it  is  not  likely  to  be 
improved  by  the  use  of  the  Eustachian  catheter,  unless  in  expeit 
hands.  On  the  contrary,  its  unskilful  use  is  capable  of  doing  serious 
damage.  In  eases  where  the  tube  is  patulous  and  no  adhe^ons 
present,  the  membrana  tympani  can  usually  be  restored  to  its  poatioo 
by  the  use  of  Politzer's  bag,  but  firm  bands  of  adhesions  must  bp 
divided  before  we  can  secure  liberation  of  the  membrane  and  o&!k4es 
Massage  with  Siegle's  pneumatic  speculum,  or  equivalent  apparatib. 
is  of  some  wrvicH?  in  many  cases.  Hypodermic  injections  of  pilo- 
carpine in  Kuflicicnt  dose  to  produce  profuse  diaphoresis  can  be  used 
with  benefit  when  the  internal  ear  is  implicated,  especially  if  a  syfh- 
ilitic  tendency  is  manifest. 

Excision  of  any  part  of  the  sound-conducting  appai^tus  should 
only  be  eniploye<l  when  relief  from  severe  tinnitus  or  vertigo  is  tk 
object  of  such  treatment.  It  is  possible,  however,  in  well-selected 
cases,  to  give  considerable  improvement  in  hearing,  and  relief  of  tin- 
nitus and  vertigo,  by  severing  the  adhesions  between  the  promontoiy 
and  membrana  tymi)ani,  and  thus  re-establishing  the  function  of  tk 
chain  of  ossicles  and  the  drumhead. 


DISEASES  OF  THE  NASAL  CHAMBERS  AND 
ASSOCIATED  AFFECTIONS. 

By  E.  FLETCHEK  INUALB,  M.  D. 


RHINITIS. 

Acute  Catarrhal  Rhinitis. 

ActTTE  catarrhal  rhiiiitiri,  als*>  known  a^  ai'ute  coryza,  aoiite  nasal 
catarrlij  acute  cold  in  the  lieaJ,  aiiJ  acute  rhinorrhon,  i*  rni  iiitiam- 
mation  of  tlie  nasiil  mucoiii*  membrane.    It  itj  charii  l>y  sneez- 

iugj  liyperssccrction,  an<l  more  or  less  obstruction  ot   inr  inrcs. 

No  specitic  gcroi  lia^  been  die^overed  as  a  cause  far  this  disease. 
From  some  cases  one  is  led  to  believe  that  in  certain  inslanws  the 
disease  is  infectious,  as  not  nueomnionly  fr*)m  one  individual  an 
entire  family  appears  to  be  in  finned.  Accortling  to  Friinkcl^  irifantile 
corysca  is  generally  due  to  direct  infection  from  the  vo^mil  secretions 
at  the  lime  of  birth.  Other  causes  are  inhalation  of  c^ertain  gases, 
hot  air,  ami  dust ;  exposure  to  the  niys  of  the  son,  eczemUj  measles 
and  other  fevers,  and  extension  of  inflammation  from  the  pharjnx* 
larynx y  or  eonj unci i vie. 

One  or  both  nares  may  be  involv^ed,  and  the  inflammation  may 
extend  into  the  a(?cess*ir}^  sinnsefi,  tear-ducts,  and  Eustaeliian  tubes. 
On  rhiniiscopy  the  mucous  membrane  appears  red,  swollen,  and.  if 
early  in  the  disease,  dr\'.  In  a  very  short  time  a  profuse  serous 
secretiiin  ap|)cars,  wliich  later  l>ecomes  sen>pnrulent.  The  nostrils 
and  upper  lip  may  be  jjreatly  irritated   by  the  discharge. 

(fcncral  symptoms  may  be  severe  or  slight.  There  are  usually  mental 
and  physiitd  debility  an<l  slcc*plessnefis,  partially  fn>m  mouth-breathing 
and  partially  from  pain^  anil  headache.  The  senses  of  taste  and  smell 
may  be  obtunded*  From  extension  of  the  inflammation  to  the  Eus- 
tachian tubes  there  are  often  earache,  a  ssense  of  fulness  or  ringing  in 
the  ears,  and  [^lartial  deafness,  all  of  these  symptoms  Wing  genemlly 
relieved  by  re<lucing  the  swelling  by  the  application  of  a  small 
amount  of  a  weak  solution  of  cocaine,  or  a  solution  of  desiccated 
m  adrenals,  such  as  is  recommended  for  intumc^^soeot  rhinitis. 
I  717 
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Treatment. — It  is  quite  as  important  to  treat  patients  beivw 
atta(*ks  as  diirintj:  tiic  inflanimaton'  prix-ess.  In  this  \\*ay  mach  csn 
be  done  to  prevent  subsequent  recurrence  of  the  affection.  For  this 
purpose  daily  exercise  in  the  open  air,  sponge  baths  over  the  cbest, 
with  cold  water  or  salt  and  ^^ater,  cold  foot-baths,  proper  clothii^. 
and  avoidance  of  exposure  to  all  things  which  have  I>een  found  U; 
excite  thcinflaniination  of  the  mucous  membrnncSy  are  to  be  advised. 
Early  in  the  disease  a  hot  foot-bath,  tc^ether  with  a  bowl  of  Iw; 
lemonade  before  g:oing  to  bed  and  10  gr.  of  Dover's  powder  given  at 
the  same  time,  will  u.^ually  check  the  pain,  produce  sweating,  and  often 
abort  the  attack.  Quinine  in  large  doses,  pilocarpine  nitrate  (gr.  i), 
alcoholic  stimulants,  and  the  ammonium  salts  also  have  a  reputatioa 
for  aborting  the  attack  if  given  early  enough  ;  but  a  cold  twenty. 
four  hours  old  can  seldom  be  aborted. 

A  brisk  cathartic  early  in  the  attack,  especially  when  the  boweb 
are  confined,  is  of  fj^reat  service.  Sometimes  the  affection  mav  be 
abortecl  by  fn^[uent  inhalations  of  chloroform,  or  of  chloroform  witk 
5  to  10  per  cent,  of  menthol,  ix)ured  out  into  the  i^alm  of  the  hand ;  or 
the  vapor  of  ammonium  carbonate,  camphor,  iodine,  or  carbolic  acid. 
But  perhaps  the  most  satisfactorj-  abortive  treatment  is  large  do?ei^  of 
quinine  supplemented  by  the  application  to  the  nares  of  a  small  amount 
of  cocaine,  either  in  j>owder  or  by  spray. 

Totally  abstainin^r  from  liquids,  as  recommended  by  C.  J.  William^ 
is  said  to  (nire  the  attacks,  the  nasal  secretion  beginning  to  dry  up  in 
about  twelve  hours,  and  ceasing  in  from  twenty-four  to  thirtv-six 
hoars.  He  uHowcmI  but  a  half-ounce  of  milk  or  tea  twice  a  day  and 
an  ounce  of  water  at  night. 

If  Turkish  baths  are  taken,  as  they  sometimes  are  with  benefit, 
great  eare  should  be  taken  to  avoid  subsequent  cold. 

I  have  obtained  the  most  satisfactory  results  by  administering  at 
first  some  form  of  opium  or  morphine  with  a  large  dose  of  quinint*. 
this  to  l)e  followed  l)y  the  appli(»ation  to  the  nasal  mucous  membrane 
of  1  to  2  j)er  ei^iit.  of  cocaine  in  water,  oil,  or  in  a  powder  with  susar 
of  milk  and  starch.  The  use  of  an  oily  spray  four  or  five  times  a  dav 
protects  the  surfaces  and  greatly  aids  in  the  treatment.  The  patient 
may  take  three  or  four  times  a  day  small  doses  of  nux  vomica, 
together  with  camphor  monobromated,  and  cinchonidia  salicvlate  or 
quinine. 

Ohronic   Rhinitis. 

The  different  varieties  of  chronic  rhinitis  may  be  classified  for 
convenience  of  description,  under  the  following  heads :  1.  Simple 
Chnuiic  Rhinitis;  2.  Intumesccnt  Rhinitis;    3.  Hypertrophic  Rhi- 

*  Cijch^nrdia  of  Practical  Medicine,  London,  1883, 
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oitis ;    and   4.  Atropine   Rhinitis — each   of  wliieli   requires  its  own 
appropriate  treatment. 

Simple  Chbonic  RnrNms. 

Simple  chrotiie  rhiiiitis  is  a  catarrhal  inflaDitDatioo  of  the  iia^sal 

mucosa  atlf*ntlei!  hy  little  or  no  swt^llin^. 

The  patient  nsually  ^ives  n  liii^torv  nf  re|>eated  att^icks  of  "  eold 
in  the  head,''  and  states  that  for  some  time  past,  seveml  months  or 
more,  lie  has  suilered  uith  a  ronstant  irritation  in  the  nares.  Thene 
irritations  an*  de8<?nhed  as  itehing,  burning,  or  tiekling  in  cliaracter. 
Sneezing  occurs  with  slight  provocation.  The  eyes  often  ache,  and 
|Kdn  in  the  fnmtal  region  is  very  eonimon.  The  senses  of  taste  and 
smell  become  less  acute  and  hearing  i^  usually  ini|KTfect,  The  inHani- 
niatioQ  may  extend  through  the  tear-duct  to  the  conjunctiva  and  severe 
laelirvmation  residt,  Tliere  is  usually  a  profuse  watery  discharge 
from  the  nose  m^curring  upon  trifling  irritation,  such  as  the  inhalation 
of  eold  air.  Later  the  discharge  may  become  niuco-purulent.  The 
general  health  of  the  patient  is  not  nsually  much  impaired  by  this 
ai!V*cti<»n, 

On  rhinoseopie  examination  the  muei»us  mendmme  is  found  to  be 
congested,  llie  surface  bathed  in  its  own  secretion,  with  more  or  less 
mucus  collected  in  the  nassd  cavity,  and  at  times  tliere  may  Ih'  tena- 
cious masses  of  jmrtially  dried  secretion  clinging  to  the  walls.  The 
naso-pharynx  presents  a  similar  condition  of  congestion  with  adhering 
flecrctious. 

Treatment, — In  spite  of  treatment  the  disease  may  be  tedious  in 
its  course  and  terminate  in  some  of  the  other  forms  of  rhinitis.  A 
cure  may  Ik»  si^metimes  established  and  much  relief  is  afforded  by 
proiK?r  treatment.  The  irritability  of  the  mucosa  can  be  relieved  and 
the  excessive  s*>cretion  checked,  so  that  even  if  a  permanent  cure  is 
not  ensured  the  treatment  is  xeTy  Hatisfactory, 

Watery  secretion  serves  one  useful  pur|H»se — that  of  cleansing  the 
nareSi  so  that  when  this  is  present  washes  are  unnecessary.  In  tins  class 
of  cases  64M*thiug  astringent  |Riwders  and  sprays  are  very  efficacious. 
These  applications  should  after  a  few  seconds  of  discomfort  t*ause  a 
feeling  of  relief.  They  shouhl  never  irritate  for  more  than  five  min- 
utes. Mild  (jreiKimtions  can  Iw  used  at  first,  and  their  strength  may 
\te  gradually  increased  as  the  membrane  becomes  toughened.  Some 
physicians  adliere  to  alkaline  solutions,  but  the  oily  sprays  are  doubt- 
less of  greater  utility.  Liquid  albolene  and  oletmi  petrolina  are  most 
commonly  employed,  Melted  vaseline  has  also  been  put  to  the  same 
use.  The  effect  of  the^e  oils  is  soothing  and  palliative.  They  should 
Ijc  prescribetl  for  the  patient  to  use  freely  at  home  two  or  mure  times 
a  da  v.    The  addition  of  ten  minims  o(  terebene  to  the  ounce  of  one 


lit'luw  is  ji  prrscTiption  tor  a  sedative  i>owder  which  mav  in  ^ij^ 
cases  he  applied  onvv  or  twice  a  day,  in  addttioti  to  the  ^pray,  wirh 
deeideil  beiieHt : 

II.  l<Klnl,  gr.  XXV  (1.5); 

Ainyli,  *,^r.  ij  (0.12)  ; 

Stiec'lmri  lactisj  (|.  s.  nd  irr.  o  ifrnr»\  • 

[With  or  without— 

Cocidiia^  hydrochlonitiis,  gr.  i^ij  (O.Ui>-0.12)], — M. 

1  hi'  prcseription  with  cocaine  must  not,  however,  be  given  the  piri«il 
sn  that  it  coidd  be  rej>eated,  nnd  the  jwwder  most  not  be  cmpWrJ 
ctJiUinuously, 

The  seuj^iiive  areas  cnn  be  best  relieved  by  s^^pc^^Hcitll  cauterizations 
witli  tlie  gtdvaiio-tnmtery,  as  in  hay  fever.  These  openitions  can  bi? 
jierfnrnied  as  often  as  once  in  iive  or  seven  days.  Sedative  iK>wdeR 
and  spmys  shonkl  be  used  between  treatments.  The  terminal  fibre 
of  tlie  liyperi^ensitive  nerves  arc  tlins  destroyed,  but  no  scar  h  1^ 
because  the  niucmis  in<inbmne  is  nut  harned  dcej>lv   enough. 

Intumescent  Rhinitis, 
Intumescent  rlunitis  is  a  form  of  elironie  rhinitis^  oe^urring  mare 
frequently  than  any  f»f  the  otiier  varieties.  Its  chief  feature  is  fb* 
intermittent  swrllin^  of  the  nasal  mnt^osji,  causing  nmrc  or  less  olv 
strnetion  to  nusid  respiration.  The  swelling  may  be  found  on  bod 
Hides,  hut  ussually  but  one  side  is  obstructed  at  a  time,  though  this 
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etimliticHi  niay  olmnt^o  in  a  few  raoFnentj?  to  the  nppcisite  naris.  Often, 
when  the  patient  m  lying  on  the  side,  the  undermost  cavity  ^  tieeluded, 
but,  a  fv\y  nifiiTients  nfter  turning  over,  the  ojipd^iU'  sidi:  stnffs  up  ami 
the  side  tunnerly  obstriieted  l>ec<*ine<  tVee.  lii>|MH'tiuji  will  asiiully 
deteet  tH>ngestion  of  tha  niueous  membrane,  but  it  may  tijipear  |>ale. 
Usually  the  swelling  i»r  tumefaction  is  eonfiiied  to  the  rjiiieous  mem- 
brane niverin^  the  inferior  turbinals,  but  the  middle  turbinated  bodies 
may  also  Im^  invtdvfjd,  and  even  part  of  tlie  membrane  over  the  6*ep- 
turn,  esjMTially  that  p!irt  directly  npjHisite  the  turbinated  l»i>«]ie8.  It  h 
not  imusnal  to  tind  the  mvities  tem|>omnly  free,  though  oi)f*trnction 
in  one  or  both  nares  may  have  been  noticed  several  times  during  the 
day  or  night. 

Ill  this  as  in  other  forms  of  chronic  rhinitis  we  have  to  assign 
repeated  exposure  and  acute  attacks  of  rhinitis  as  the  cause.  The 
patient  complains  of  the  annoyance  of  mouth-breathing  from  nasal 
obiitrnctionj  attended  by  hawking  and  efforts  to  clear  the  throat,  jmr- 
ticniarly  in  the  morning  and  after  eating,  and  also  of  dropping  of 
mucus  into  the  throat  from  the  nasf>- pharynx.  Thei"e  may  be  little 
or  no  inereai^e  of  nasid  discharge.  Tbc  secretion  sometimes  collects 
in  the  nares,  antl  if  it  remains  for  any  length  of  time  becomes  offen-» 
81  ve  from  dt  com|M>sitiniu 

Intumesccnt  rhinitis  must  not  be  confounded  witti  the  liypertrophic 
form,  from  winch  it  can  be  distinguished  in  uncomplicated  cases  by 
the  use  of  a  4  p(T  c<'nt.  eix'^iine  jXAvder  or  spray  ihi**i\vu  into  tlie 
nares*  This  in  two  or  tlirei^  minutes  reduces  the  swelling  so  that  the 
cavities  appear  of  normal  size.  So  also  exercise,  as  running  up-stairs, 
mav  pniduce  tempoi-ary  reduction  of  the  swelling-  In  the  intnmes- 
cent  rhinitis  the  soft  tissues  may  be  presscHl  down  with  the  probe 
until  the  bone  is  felt,  the  dent  thus  formed  quickly  disiipjvcaring 
on  removal  of  the  instrnmciit.  Nasal  mucous  jHilypi  arc  lighter  in 
color;  they  can  be  moved;  they  aUow  the  passage  of  the  prol>e 
on  either  side,  and  are  not  reduced  in  sixe  by  the  application  of 
cocaine. 

Before  considering  the  treatment  it  must  Ik;  remembcrcsl  that  intu- 
mescent  rhinitis^  if  left  to  itself,  may  terminate  sixjutamtiusly  in 
recovery,  but  that  it  usually  last,s  for  mrmllis  or  yeiirs  and  at  last 
eventuates  in  the  hy[)crtropbic  form  ;  also  that  pharyngitis  and  laryn- 
gitis often  result  tnmi  mouth-breathing,  and  that  in  many  eases  throat- 
deafne^,^  is  censed  by  involvement  of  the  Eustachian  tul»cs.  The 
effect  of  imperfect  oxygenati<m  <»f  the  IjIockI  upon  the  general  healtli 
13  not  to  be  forgotten,  Mich  patients  having  nnich  lass  cndumnec  than 
thoR^  with  free  nasiil  chambers. 

Treatment.^Great  imjKirtance  i*?  attachi^tl  to  the  pr«»phylactic 
treatment  of  the  disease.  All  persons  susceptible  to  catarrhal  troubles 
v«L.  lit— le 
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slumld  be  verj'  caroful  to  avoid  exposure  to  all  causes  known  to  pn^ 
duce  the  aflTeotion.  They  should  wear  i^-oollen  underclothing  all  the 
yt»ar  round,  the  hot  summer  months  alone  beings  excepted,  when^Tik 
but  not  cotton  underwear  may  be  substituterl.  Systematic  exeiciiii^ 
regularly  practised,  followed  by  cold  sponging  and  the  vigoroos  n* 
of  a  coarse  towel,  together  with  daily  bathing  the  feet  in  cold  water, 
will  be  found  of  grejit  service  in  preventing  colds. 

In  the  early  stages  of  the  affection  sedative  romedie?  regubriy 
used,  togt^ther  with  mild  astringents  or  stimulants  occasionally  applied 
to  the  nose,  may  establish  a  rapid  cure.  The  milder  stimulatinf 
remedies,  which  may  be  applied  two  or  three  times  per  week,  con^k 
of  solutions  of  zinc  sulphate  about  gr.  ij  to  the  ounce,  with  or  wiiinHjt 
a  similar  amount  of  carbolic  acid  or  zinc  chlorirle,  gr.  ij  to  ^.  v  lo  ib 
ounce  of  distilled  water.  Milder  solutions  should  \ye  emplovcJ  at 
home  two  or  three  times  each  day,  such  as  boric  acid  gr.  x  to  ik 
ounce,  or  sodium  bicarbonate  and  biborate,  equal  jxirts,  gr.  is<  lo  gr. 
ij  to  the  ounce.  When  a  somewhat  more  stimulating  a])plicatiuD  i? 
desired  a  saturated  sohition  of  boric  acid  in  camphor- water  is  exctl- 
lent.  Oily  preparations  containing  camphor  gr.  ^  to  j,  menthol  '^r.  >= 
to  j,  or  thymol  gr.  \  to  J,  are  genendly  of  more  Wncfit  lluui  xh 
aqueous  sohitions.  The  sedative  powders  mentioned  under  Simple 
Chronic  Rhinitis  may  also  be  very  advantageously  emploved  in  addi- 
tion to  this  treatment. 

The  continuous  use  of  cocaine  in  however  small  quantities  should 
be  avoidcMl,  both  on  account  of  the  danger  of  forming  the  ciK-aine- 
habit  and  because  it  seems  to  partially  paralyze  the  vasomotor  nervt^ 
wli(?n  used  for  any  Knjxtli  of  time  and  thereby  causes  tnr<»'es<'enre  of 
the  cavernous  tissue  of  the  mucous  membnme  and  thus  ac»irravntos 
the  affection  we  arc  endeavoring  to  relieve.  When  ]>roperlv  emplov<?<i. 
however,  this  (lru<x  is  of  gn^at  advantage  in  relievinjr  the  acute  exaciT- 
bations  of  the  disease*  and  causing  the  teniponiry  redu(*tion  i»f  the 
swelling.  Cocaine  is  very  conveniently  used  in  powder  form.  Thir^ 
may  be  blown  into  the  nares  by  means  of  a  hand-insufflator  two  or 
three  times  a  day,  in  doses  not  to  exceed  gr.  ^j^.  The  followint'  for- 
mula is  rec'oniniended  : 

T^,  Sodii  biearbonatis, 

Sodii  bihoratis,  (id.  gr.  iss  (0.09)  ; 

Amyli,  gr.j  (0.00); 

Cocainre  hydrochloratis,  gr.  iv  (0.25)  • 

Sacch.  laet.,  (j.  s.  ad  gr.  c  (6.65). — M. 

This  is  not  to  be  prescribed,  because  of  the  danger  that  the  presi-rii>- 
tion  may  be  refilled.     It  is  much  safer  to  dispense  the  powder  to  tho 
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internal  diarnr-ter  and  ci|rlit  or  nine  centiuH'tri*?*  in  i<'n^tii,  flattcricKl 
and  ex|iand€'d  att>ne  cml  lutt  round  at  tlie  other,  to  hv  n^vd  for  apply- 
ing the  powder.  He  is  instnicte^l  lu  work  a  .small  *jimntity  into  the 
round  end  of  the  tnbe  by  moving  it  a1»out  in  the  povv<ler,  and  to  slip 
one  end  of  a  |)ieee  (>f  ruhlier  tuliing  ahtjut  twenty -tive  eentinielres  in 
length  over  the  same  end  of  the  glass  tnlx* ;  then  place  the  flattenc*d 
end  in  the  nostril  and  the  fi'ee  end  of  the  rubber  tube  bet\vt*cn  hi;^ 
lips  and  with  a  short  iiiljek  pulT  blow  the  powder  into  the  nares. 
When  the  physician  makers  the  applications  it  is  mudi  more  elt*gant 
to  use  a  liaDd-in.sufflator  (Fig.  liiri).    Any  application  for  frequent  use 
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;  Powder-Blower  (one-third  stxpL    Two  glMB  tabof^-^tmlgbl  tube  for  qmaI,  bent  tube  fbr  iiuo> 

pbArrnsmU  ap|»llimtliinB. 


kEt  borne  should  not  cause  discomfort  r«>r  more  than  three  or  four 
I  minutes,  and  should  be  followed  by  relief  to  the  patient.     Stronger 

ipplicatiiJiis  may  be  made  every  two  to  five  days.  The  extract  of  the 
i  adrenal  glands  has  a  similar  eirect  to  cocaine  in  reducing  the  conges- 
I  lion  and  swelling  of  the  nasal  inueous  membrane,  appiirently  without 
I  the  subst^queut   deleterious  inrtuence  on   the    nervous  system.      An 

aqueous  extract  used  in  the  furTu  of  a  spray  to  the  nares  four  or  five 
[timed  a  day  can  be  employed  with  advantage  in  many  cases,  FoUow- 
is  the  formula: 


n 


^-  Desiccated  adrenali, 
Acidi  boriei, 
Acpiie  i-amphorffi  (hot), 
Aquie  destillat«e  (hot), 

I        Macenite  for  four  hours  and  filter. 

iwill  remain  stable  for  several  week;?. 


gr.  xvj(l,0); 

3j(30.Q); 
C4.S.  ad  3ij  (60.0),— M. 
This  solution  if  kept  cool 


Secretions  that  collect  in  large  cjtuintities  in   the  nasal  chf.ml>ers 
I  should   be  washed  away  unci*  or  twice  a  diiy   with   au   alkaline  or 
iialicylate  solution,  a^  tlie  following: 
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T^.  SoiHi  salicylatiB, 

S()(lii  biboratifl,  da.  5vj  (24.0) ; 

Scxlii  biearbonatis, 

S<Klii  chloridi,  ad.  3x  (40.0).— M. 

Sig.  q  (4.0)  to  Oj  (500.0)  of  tepid  water. 

Or,  Rhodes'  nasal  tablets,  the  formula  for  which  is — 

i;^.  Potassii  ehloratis,  gr.  iiss  (0.15); 

Sodii  bicarbonatis,  gr.  x  (0.65) ; 

Sodii  chloridi,  C.  P.,  gr.  x  (0.65^; 

Soilii  salicylatis,  gr.  v  (0.35); 

Sodii  biboratis,  gp.  v  (0.35) ; 

Thymol,  gr. -It  (0.008); 

p:iu-alyptol,  iTl  1  (0.016).— M. 

Sig.  Dissolve  one  tablet  in  glass  of  warm  water  and  snuff  up  tk 
nose  from  palm  of  hand  once  or  twice  daily. 

An  excellent  alkaline  solution  may  be  made  at  almost  anv  horaei^ 
dissolving  an  even  tens|)oonful  of  sodium  l>iear!>onate  in  half  a  pint  rf 
lukewarm  water,  or  a  similar  amount  of  equal  parts  of  sodium  bia'- 
bonate  and  so<liuni  chloride.  The  former  sometimes  causes  an  udcihd- 
fortable  sensation  of  dryness  not  produced  by  the  latter.  The  ih^* 
having  been  cleansed,  the  applications  already  recommended  shoul-i 
be  nia<le. 

These  remedies  ^ive  temporary  relief  in  fully  dovelopcHl  card's. ^''J' 
cannot  be  expected  to  ('(feet  a  cure.  They  are  tliorcfore  advis^-donh 
as  an  aid  to  nion»  radical  treatment.  The  most  efficient  trtiitDJer: 
consists  in  the  cauterization  of  the  swollen  tissue,  cither  l)v  climb- 
agents  or  by  the  gjilvano-cautery ;  or  in  the  removal  of  redumlaD: 
tissue  with  the  steel-wire  snare  or  scissors. 

A'arious  chemical  agents  have  been  recommended  for  this  i)iirp>^-- 
but  strong  acetic  acid  or  chromic  acid  are  the  most  useful  the  larttT 
being  usually  preferred.  A  50  to  75  per  cent,  solution  of  the  clm« 
acid  may  be  used,  but  a  better  method  is  to  place  a  few  crvstal?  '*f 
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Flat  Nasal  Probe  (•  size) ;  made  of  aluminum,  and  bent  at  an  angle  of  ;>y. 

the  acid  upon  an  aluminum  probe  and  hold  it  over  an  alcohol  or  otbr 
flame  so  that  the  crystals  fuse  slowly  and  finally  dry,  but  witJK'i!' 
burning ;  and  then  rub  the  fused  crystals,  held  on  the  probe,  over  t^ 
])art  to  he  cauterized,  which  soon  becomes  of  a  brownish  color.     Am 


iNTmfEscKyr  nmyiTis, 

excess  of  acid  ran  Ik*  iR'iiti-alizofl  by  an  nlkaline  gpray,  winch  eliould 
always  be  nf>|i1iHl  HiimcMliiUcly  after  the  use  of  Hie  }ici*l.  Ouc  slumld 
never  use  at  one  tiJue  an  antriunt  of  aeul  exceeding  c>iie-t|uarter  the 
R1ZC  of  a  ^rain  of  wheat.  It  j^botild  be  applied  along  a  narrow  line 
from  tea  to  twenty  millmietr4's  In  lengtlL 

liosworth  considers  tonching  the  membrane  at  separate  points 
quite  as  efficient,  but  I  have  not  been  as  much  pleaded  with  this 
methml  as  with  the  one  descrilKHi  A  repetition  of  the  eautenzation 
is  not  advisable  until  eoniplete  healing  has  occurred,  whicli  will 
require  from  ten  to  twenty  days.  Much  more  pain  is  prodnced  by 
chromic  aei*l  than  by  the  galvan^wantery.  The  wound  heals  more 
slowly  and  gives  rise  to  a  mr»re  irritating  <lischarge,  therefore  I  mnch 
prefer  the  latter.  With  the  galvano-eauterj*  an  electrode  is  nsc^l  with 
a  blade  almut  fifteen  millinn'tres  in  length  made  of  Xo.  21  platinum 
wire.  A  linear  ineision  the  whcde  length  *tf  the  tnrbinatKl  body  and 
deep  enough  to  jnst  tmich  the  Iwne  in  a  few  places  ehonld  be  made. 
If  necessary  a  seeond  and  even  n  third  incision  should  lie  made  a  few 
lines  aliMjve  or  lu-low  the  preceding  one,  sntHcient  interval  l»eing  left 
between  can terizat ions  to  allow  liealing  to  take  place.  Both  nares 
may  Ijc  treated  in  the  same  way  if  similarly  affected,  the  cauterizations 
being  made  in  turn  on  alternate  sides. 

Whatever  methotl  is  used  for  cauteriz£ition,  the  site  of  the  operation 
should  first  be  aniesthetiKed  with  cocaine.  For  this  purpose  a  4  per 
cent,  sohition  shonld  be  applitHl  l»y  means  of  a  small  cotton  i»ledget 
on  the  flat  nasal  pn>be  referred  U)  above ;  or  l)y  spreading  a  thin  film 
of  cotton  sat  n  rated  in  the  ccR-ainc  solution  over  tfie  firltl  of  ope  nit  ion* 
Some  o|KTators  apply  the  cocaine  by  spray,  but  either  of  the  above 
methods  is  more  accurate ;  I  [jrefer  the  tirst  mentioned,  as  ¥ritb  it 
there  is  less  absorptirjn  of  the  drug.  When  applied  on  the  [irobe  the 
application  must  be  rejieated  thn.'e  to  Hve  or  more  times  at  intervals 
of  one  or  two  minuter  apart.  I  prefer  as  a  hx^l  anajsthctic  the  fol- 
lowing solution  : 


^.  Atropina?, 

Strophanthine, 
Olei  caryophylli, 
Acidi  carbolic!, 
C'omina?  hydrochloratis, 


Aqure  di 


gr.V^  (0.006); 

gr.  1(TM112); 
miij(0.18); 
gr.  X  (0.65) ; 
gr.  .XX  (1.35); 


q.  s.  ad  fl  ,^  KIO.O),— M. 


Usually  wlicn  the  pjitient  cannot  fi*c*l  the  application  of  the  prf)be 
to  the  part  it  is  ready  fivr  cauterization*  It  h  advisable  then  to 
apply  an  oily  spray  contiiining  about  five  minims  of  oil  of  cloves  to 
the  ounce.     This  siTves  the  triple  purpose  of  anti^'p^i^,  bihricHtiufi^ 
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and  pn)torti<)ii.  The  cauterization  can  now  be  perform«l  a-  i*^^ 
desorilwd,  aft(T  which,  to  assist  in  repair^  two  or  three  grains K  ion 
Bhould  be  blown  into  the  side  operated  upon.  A  small  pleis^  a 
cotton  should  then  Ik)  placed  in  the  nostril  on  the  same  sidea&iite 
patient  instructeil  to  change  this  at  will^  but  to  wear  it  fur  a  day  or 
two  while  out  of  doors. 

Suitable  after-treatment  following  the  cauterization,  either  by  arid 
or  galvano-<»:uitery,  must  l)e  employed.  This  consists  of  the  u^  « 
home  of  a  miM  antiseptic  spray,  as,  for  exam]>le,  gr.  ^  of  th\Ti«i 
gr.  ss  of  carbolic  acid,  and  X([\\]  of  oil  of  cloves  to  the  ounce  ofli<[uiJ 
allM)len<',  or,  if  this  j)roves  too  stimulating  so  as  to  cause  jwiin.  it 
strength  must  be  reduced.  The  |>atient  may  also  be  ^iven  a  4  j»rr 
cent.  ctK^aine  |M»wdcr  to  he  uscfl  for  a  few  days  only,  to  keep  do^n  *Jfc 
swelling  which  usually  follows  the  cauterization,  and  thus  av<>id  ad- 
hesions.    For  this  |)owder  I  prefer  the  following  formula : 

R.  Sodii  bicarl>onatis,  gr.  j  (0.06); 

Sixlii  bonitis,  gr.  j  (0.0<)); 

Magnesii  C4irl)onatis,  gr.  iij  (0.18) ; 

('(K-aina^  hydrochloratis,  gr.  iv  (0.25 1 ; 

Siicch.  lact.,  q.  s.  ad  gr.  c  (*>.f>5).— M. 

The  patient  should  Iw  directed  to  return  on  aJK>ut  the  fourth  day. 
when  the  flat  probe  should  be  passed  betwet^n  the  site  of  the  oi)erati''D 
and  the  o])p()sitc  >cptal  wall,  so  as  to  further  prevent  anv  adlusK.inf 
the  two  surfaces.  (  auterization  may  be  made  on  the  opposite  sidruti 
or  twelve  days  later. 

Coexi.-tiiiir  laryn<ritis  and  pharyngitis  should  receive  proiKT  tR^> 
raent  at  the  siunc  time.  About  four-fifths  of  the  annovanee  e:iuse(l  Iv 
this  disease  will  (lisaj)pear  very  soon  after  the  na.sal  obstruction  l> 
been  removed. 

In  intumc-ccnt  rhinitis  a  slight  change  of  climate,  espe<:ially  fnTU 
a  damp  to  a  dry  climate,  will  often  give  immediate  relief,  though  tht 
attectiou  usually  recurs  as  soon  as  the  patient  returns  home. 


Hypertrophic  Rhinitis. 
Hvpcrtrophic  rhinitis  is  a  chronic  affection  characterized  bv  JivjHr- 
plasia  of  the  mucous  aud  subnuieous  tissues  of  the  nares,  causing  jMrr- 
manent  tliickening  of  the  turbinated  bodies,  especially  the  inferior, 
and  sometimes  of  the  septum,  usually  at  its  upiK^  part.  The  thick- 
ened mucous  meml)rane  is  usually  congested,  but  may  In?  abnormally 
pale,  the  former  condition  calling  for  sedative  or  astringent  remedii-?, 
and  the  latter  for  stimulating  applications.     Exostoses,  enchondroses, 
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or  4!efle€tion  M^  tlio  imKil  i>eptiiJn  aro  frequpiilly  found  asM)€iatetl  with 
the  I iy[K'r trophy. 

The  common  symptoms  arr  cxcTs.sive  tliM'barge  fVimi  tlio  nostrils 
or  into  tlie  nai^<>'phttrynx,  witli  hawking  and  a  coiii^tant  inclination  to 
clear  tho  throat,  and  month-bn'atliin^  upon  any  exertion  or  during 
sleep.  Hpurinef  is  usually  inipainxl  tr>  M^rne  decree  ;  in  l^otj  hyper- 
trophic riiiniiis  is  the  niof^t  eomniou  cause  of  deafness.  Inh|>cction 
fe veals  a  eolleetion  of  mneiis  or  mueo-pU8  at  the  lower  part  of  the 
cavity,  and  r^tjoietiini's  dried  siHTi^tion  fx>lk'cte«l  in  crusts  on  tho  septnra 
or  turbinated  hndy.  The  former  of  these  couditionH  is  \}Q?^t  relievcHi 
by  mild  alkaline  detergent  washes,  the  latter  by  the  Kime  applications 
supplemented  l>y  oily  spniVi^*  The  vault  of  the  pharynx  ap[)eara 
cung^e}?ted,  and  often  lodges  tenacious  mucu.s  or  dried  masses  that 
ui>on  partial  deconi position  cau^e  an  offensive  oilor. 

In  (*rdcr  to  direct  llie  treatment  intolligently  it  is  necessary  to 
tliBtinguish  hypertrophic  rhinitis  from  die  intumest^ent  variety,  syph- 
ilitic disease  of  the  nose,  and  njucoug  polypi. 

Sypbilitie  disease  of  the  nose  when  unattended  by  ulceration  can 
only  be  distinguished  from  hype'rtrr«phic  rhinitis  by  a  careful  con- 
sfdemtion  of  the  history,  the  presence  of  other  signs,  and  the  effect 
of  sjMM'ific  treatment. 

Polypi  are  transhjeeut,  nuivable,  ami  smoother  than  hypertrophied 
tiflsue,  and  the  probe  can  be  freely  piiss€*d  between  them  and  the 
external  wall. 

Tlie  diseas<^,  nnles^i  proj)erly  treated,  may  extend  over  a  nundier 
of  years.  It  may  terminate  by  iitrophy  in  less  than  two  years,  but 
it  is  usually  «>f  hmg  duration.  Tlie  usual  course  is  a  gnidual  increase 
in  the  hypertrophy  until  the  nai*es  are  ninch  obstructed  j  then  the  dis- 
ease remains  stationary  for  a  variable  length  of  time,  when  at  last 
atrophy  sets  in  and  progresses  until  the  nares  are  niuch  enlarged, 
though  obstnieteil  by  collections  of  mucus  that  become  extremely 
offensive.  There  is  no  e\iden<*e  that  it  ever  tennitiates  in  tuber- 
culosis. 

Treatment. — I'ntil  within  the  last  ten  or  twelve  years  little  or 
nothing  of  benefit  was  done  for  the  hypertrophic  rhinitis.  Many 
remcilies  for  internal  an«l  topical  use  have  been  recommended  to  cure 
the  disease,  but  none  of  them  are  of  much  value,  excepting  when 
«s€kI  in  connection  with  proper  surgical  interference. 

In  onler  to  effect  a  cure  it  is  usually  ne^'essary  to  remove  some 
portion  of  the  redundant  tissue.  For  this  purpo&ie  we  have  several 
measures  at  our  disposal.  Chemical  caustics,  the  galvano-eautery, 
trephines,  burrs,  saws,  scissors,  the  oold-wire  snare,  the  galvano- 
cauter>*  snare,  and  ek^^trolysis  arc  all  in  use. 

Among  the  chemical  agents  tliat  have  been  used  for  this  purpose 
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i\vi}  nitric  and  sulphuric  acids,  Ix>ndon  pa^te,  solutions  of  nwmny 
nitrate,  glacial  awtic  acid,  and  chromic  acid.  All  of  these  caujti^. 
excepting  chromic  and  acetic  acids,  have  deservedly  passed  int-) 
disust*. 

Chnnnic  acid  is  very  efficient,  but  it  is  open  to  the  objectitm  mo- 
tioned under  Intunicscent  Rhinitis.  The  monochloracetic  aciJ  L«  p 
ticularly  useful  in  cases  where  subsequent  adhesions  are  feared.  Cir- 
bolic  aci<l,  also,  injectcnl  beneath  the  mucous  membrane,  appears  to 
have  l)ecn  successful  in  some  instances.  W.  Scheppegrell  of  X(^ 
Orleans*  draws  the  following  conclusions  from  his  exwrienee will 
over  one  huudrtHl  cases  treated  by  bipolar  electrolyzation  :  That  coo- 
pare<l  with  other  methods  it  is  more  conservative,  that  it  effects  the 
dcstru(»ti<)n  of  th(»  tissues  without  destroying  the  mucous  membrane 
and  its  glandular  elements,  and  that  it  has  not  the  disagreeable  afte^ 
pain  following  th(»  application  of  chromic  acid.  Being  a  subraacoa* 
ojwration,  the  reaction  following  it  is  verj"  slight.  He  has  never  ?e« 
a  synechia  formed  in  the  nares  due  to  the  effect  of  electrolyzation.  As 
the  operation  is  not  performed  as  rapidly  and  with  as  few  sitting?  a? 
by  means  f)f  galvano-<iuiterization,  it  is  not  .so  practicable  in  vas^d 
young  children  or  v(Ty  nervous  iMitients.  The  physical  conforraiir 
of  some  nostrils  renders  it  difficult  to  properly  insert  the  electrolvrif 
needles,  and  in  these  eases  some  other  method  must  lx»  adopted. 

The  majority  of  cases  may  be  successfully  treated  bv  csiuteriTation. 
as  already  <l('S(ril)c(l  under  the  Treatment  of  Iiituinoscont  Khiniik 
1).  B.  Kyle  reconunends  the  removal  of  a  lon^,  prism-shaped  pi<?ce 
by  two  ol)li(|iie  linear  cuts  with  a  s|)ecial  knife  and  snare.  It  wouU 
seem  that  troublesome  hemorrhage  might  be  likelv  to  follow  sucba 
procedure.  In  the  hypertrophic  form  of  the  disease  more  cauteria- 
tiou  may  be  necessary  on  either  side,  and  very  often  the  middle  tur- 
binated is  involved  so  as  to  require  like  treatment.  In  cauterizine 
the  middle  tiirbiiials,  instead  of  linear  cauterization  a  small  loop-like 
or  ])oiiite(l  elect hmIc  may  be  inserted  in  three  or  four  places  alrnig 
the   lower  marjiin  of  the  hypertrophied  tissue. 

If  the  hypertrophied  tissue  is  sufficiently  large  to  render  the  h*^ 
of  the  snare  or  scissors  prac^ticable,  one  of  these  instruments,  pretVr- 
ably  the  former,  should  be  used  to  remove  the  redundant  tissue.  But 
often  after  the  application  of  the  cocaine  the  swelling  is  greatlv  re- 
duced, and  the  snare  does  not  then  take  hold  of  the  tis.sue.  Sonif 
patients  will  endure  the  pain  of  the  operation  without  the  aid  of  the 
cocaine,  and  then  the  use  of  the  snare  is  quite  practicable.  The 
hypertrophy  at  the  middle  of  the  upper  part  of  the  septum  can  be 
reduced  by  two  oblique  cauterizations  about  one-quarter  of  an  inch 
apart,  from  above  downward  and  forward. 

*  La  Revue  Intermit ionulc  tic  Ijaryngologify  1896. 
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Whatever  methcid  of  opration    in  ir^'il,  it  sliotild  be  the  effort  of 

the  pliy??iriaii  to  mwe  oj^  murh  mvrovM  vtmihrtrnc  tiM  wonfd  lutnmiilif 
cover  the  jMtrtj<y  and  to  obtain  as  little  riratrioial  tie8tie  as  ]K>!«sible, 

The  bypcrtrnpliy  niiiy  Ix'  rnniplii'iitiMl  by  biiny  or  cjirtilaginons 
enhirijeninit  tu  such  an  extent  that  reinnval  uf  the  rediiochint  i^oft 
tissues  alone  eannot  Miffice  tc)  make  the  riares  t're«\  In  ^ueli  eases  the 
iKjny  or  cartila^jjinons  gnjwth  may  be  rennived  liy  knife,  sa\\%  seissors, 
dental  bnrr,  cir  nasal  trephinei  as  directed  under  their  resjiective 
hea<lino^. 

tSnhftmroun  hfitrftfian  of  ihr  mflf^  (tj  ffit'  romer  is  common  in 
chronic  rliinitis.  It  causes  some  obstruetitm  to  nasal  respiration,  also 
increased  se<'retion  and  eonstiint  dr^ippiii^  int*>  the  throat.  Rhino- 
scopie  exaniinatifni  reveals  a  yellowish-wliite  or  gray  jndiiness  on  one 
or  Iwith  sides  «if  tlie  vomer  near  ili*  posteritn*  margin* 

Treatment, — Tlie  oMlematous  tissue  should  l>e  destroyed  by  canter- 
izatimi,  tlie  pilvaiioemitery  being  preferred;  or  it  may  be  removed 
by  cutting  forceps. 

Atrophic  Rhinitis. 

This  may  be  eousidere<I  the  fourth  sitage  of  chronic  rhinitis.  It  is 
characterized  by  tlie  large  size  of  the  nasal  cavities  and  the  collection 
of  drying  se<-retions,  which  give  rise  sometimes  to  an  extremely 
offensive  odor, 

Accortliug,  to  More  of  Winterthur,*  atniphy  is  coincident  with 
hy|jertr<>phic  rhinitis  in  about  26  per  cent*  of  the  cases.  In  the 
remainder  nf  the  cnses  the  tnrbinuls  are  often  of  normal  size,  but  in 
many  cases  they  are  smaller  than  nor- 
mal, and  in  a^lvanceil  cases  may  have 
e n  t  i  re  1  y  d  i sii  p|H^a  rc<  1 . 

Beaiuse  of  tlie  large  size  of  the 
cavities  and  the  tena<'ily  of  thealter(»«l 
secretion  the  patient  is  unable  io  cx|K'! 
it.  Therr^fore  it  dries  and  forms  crnsts, 
which  undergo  decom|visit ion  and  may 
com  pletely  obstruct  the  Ciivities.  These 
cnistB  after  a  few  days  are  separated 
by  the  secretion    beneath   them,  and 

tnay  l>e  exjjelled,  only  later  to  l>e  replaceil  by  a  like  mass.  The 
mucous  membrane  is  usually  ana?mic,  which  condition  will  suggest 
the  use  of  stimulating  applications. 

The  offensive  o<lor  can  in  most  instances  be  ndieved  in  a  few  days, 
not  to  reappear  if  perfect  cleanliness  is  observed.     The  anosmia  and 
partial  deafDei=Ls  usually  associate<l  with  the  dist*ase  often  resist  treat- 
*  AfMm^  Oto/fl^,  »w  York,  18M, 
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nient.     At  least  partial  regeneration   of    the    tissues  takes  pbfe  in 
some  cases. 

Treatment. — Clcanlinens  is  of    tho    greatest  importance  in  tk 
treatment  of  atro]>liic  rhinitiBy  and  this   part    is  to   be  carried  cct 
principally  hy  tlie  {uiticnt.     He   should    be    directed   to  ^ra«h  th 
nan's   thon)Mglily  from   two  to  four  times    a    day,  using  from  oe 
to  three  tea-cups  of  fluid  each  time.      It  may  suffice  to  snuff  Add 
through  tho  nares  fnini  the  palm  of  the   hand^  and  this  is  thesak 
metluMl ;  l)i]t  if  this  (1<k*s  not  clean  the  nares  thoroughly,  some  fonn^^ 
nasal  syringe  (Fig,  304)  or  douche  may  be  nocessar\' ;  but  with  eitbcrof 
these  instruments  there  is  danger  of  causing  deafness  by  forcing  Aq'A 
thnnigh  the  Kustachian  tuln's  into  the  middle  ear.    The  svringe append 
safer  than  the  <h)urhe.     While  using  either  of  these,  little  force  shouH 
he  eniploytH.1 ;  the  |>atient  should  keep  his  mouth  open  and  avoid  swl- 
lowing.    Some  |Mitients  cleanse  the  nose  with  water  alone,  but  njsuallv 
it   is  better  to  use  some  saline  solution,   either   scxlium   chloride  •:* 
l)icarl)onate,  or  a  mixture  of  the  two  in  the  projx)rtion  of  a  heapiie 
teaspoonful  to  a  pint  of  lukewarm  water.     Rhodes'  tablets,  four  of 
which  shouhl  he  usinl  to  a  pint  of  water,  make  an  excellent  astringent 
and  antiseptic  wash.     (See  Intumescent  Rhinitis.) 

Listerine,  phenol,  or  other  antiseptics  in  small  quantities  may  k 
addcnl  to  the  saliiK*  wash  if  desired.  After  cleansing  the  cavitie!. 
stinuilating  and  antis(»ptic  powders,  preceded  or  followed  by  an  cnly 
spray,  have  provfMl  beneficial  in  my  hands.  TchIoI  alone  or  combine*! 
with  oni'-tontli  in  one-fifth  of  1  ])er  cent,  of  niercur\-  l)iehluride,  .t 
boric  acid  10  per  cent.,  and  coe^iine  2  to  ll  per  cent,,  an-?wers  a  g"->i 
purpose,  but  the  most  satisfactory  powder  I  have  ever  employed  con- 
sists of — 


Yellow  oxide  of  mercury, 
lodol, 

^  per  cent.  ; 
25            '* 

Cocaine, 

2 

Sug:u'  of  milk, 

73 

Of  this  one  or  two  grains  should  be  blown  into  each  naris  two  nr 
three  times  a  day. 

The  scnsitiven(»ss  of  the  nares  will  vary  much  in  diflTerent  (•ase*. 
and  the  (juantity  of  the  mercurial  will  have  to  be  increased  or  dimin- 
ished a<'cordingly.  The  powder  should  not  e^uise  much  j>ain,  and  thir 
should  not  last  more  than  five  minutes  at  most. 

Very  useful  sprays  are  composed  nf  li(|uid  alboleno  with  carl)olic 
acid  ini]  and  menthol  gr.  ss,  or  with  thymol  gr.  Jand  olei  carj'ophvlli 
tniij  to  the  ounce. 


utes.  Tlie  p:itifnt  then  fiii<!s  it  easy  to  €X|>ei  umst  i»f  tlio  sr;il)S,  wliicli 
latter  become  lofist'iied  by  tlie  copious  set*iTtit>n  |»nKbR"ecl.  All  simio?*- 
itit'8,  ei*jH'€iidly  the  sj>ac<*s  betwc^en  the  tiirl)iTiiitcd  bodi*'s  and  the  outer 
Willi  of  the  iiDse,  are  then  eleiuiHMl  witli  eotttni  .saturated  with  iehthyttt, 
nshig  eousiderable  foree  in  rubbing,  thus  massaging  the  mncou8  nieni- 
bmne  with  pure  lelithyol.  In  les.s  severe  eases  i»r  where  the  K-abbing 
ia  slight  the  tamjxto  is  not  nse<L 

Zinc  steanite,  with  25  per  rent,  eiiro|»]ien  as  a  stinudant,*  applied 
with  an  insufflator  after  cleansing,  hoj?  been  usikI  with  .some  success. 

Constitutional  treatntent  with  qinnine,  iron^  strychnine,  arsenous 
acid  in  sonic  form,  and  iwlinc  ie  of  great  assistance  in  many  ciase^. 
The  ioilinc  in  suRiciently  large  doses  to  cause  an  iacrease  in  nasal 
secretion  frequently  gives  excellent  results. 


OZMNA.  , 

Oz.F.NA  is  a  form  of  atrophic  rhinitis  characterized  by  an  intolerdble 
odorof  tlie  nasal  secretion.  The  uUimaie  cause  of  the  disease  has  not 
been  settled.  It  is  supposed,  however,  to  be  of  microbic  origin,  Loewen- 
berg\s  di])lococciis  o/.iena  and  AbeTs  bacillus  oza'na  both  having  been 
ifl&ignetl  as  the  cause.  Ca[Kirt  of  Brussels^  insists  that  it  is  eontagious, 
!|mt  tliis  is  extremely  doubtful.  He  claims  to  have  often  had  the  hus- 
band consult  bin  J  some  years  after  marriage  for  oztena  ccmtractetl  from 
his  wife,  and  that  otten  a  mother  suHcring  from  ozsena  communicates 
the  affection  to  her  children  by  allowing  them  to  use  her  handkerchief. 
Heredity  f^eems  to  play  an  imjwirtant  part  in  the  causation  of  the  dis- 
ease, and  there  can  be  but  little  doubt  that  it  is  generally  preceded 
by  hypertrophic  rhinitis. 

The  mucous  membrane  of  the  nose  ij?  deficient  in  secreting  glands 
and  thin,  tender,  and  often  ulcerated  at  some  point.  The  nasal  cavi- 
ties are  larger  than  normal,  and  the  surface  is  more  or  less  covered 
with  dry  decomposing  crusts  which  can  only  be  removed  by  the  most 
careful  washing.  The  treatment  is  essentially  the  same  as  that  for 
ordinary  atrophic  rhinitis,  though  it  must  be  more  assiduously 
«lDph»yed. 

Muschuld  *  especially  rccommencU  a  spray  consisting  of  pure  glyce- 

'  American  MftlieO'Surpeal  BitUfttn,  J  air  1895. 

*  Gibbs  of  PhiladelphiA:  Medioal  Aem,  Dc^niber,  IBM, 

'  Journal  de  Mideciw^  dt  {Jkirurffk,  ft  ds  PhnrmaeolofMt  Jtily,  189Sw 

^  Rente  iniermL  de  JUdeeim  ei  de  Chirurgit,  Paris,  April,   1899* 
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rin  7  jMirts,  sodium  borate  20  parts,  and  -water  30  parts.  The  glyce- 
rin prevents  the  formation  of  crusts  by  causing  an  abundant  watery 
secretion,  and  the  sodium  borate  prevents  the  decomposition  uf  ibe 
exudate.  The  cjivities  are  then  to  be  cleansed  by  an  applicator  amwi 
with  cotton,  and  the  spraying  repeated  so  as  to  reach  the  entire  vo^ 
cavities.  Tlic  patient  should  use  the  atomizer  three  times  a  (Isy. 
Under  these  applications  the  odor  is  said  to   vanish  in  a  fewdavi 

Mackenzie  of  Edinburgh  *  claims  to  have  siicoessfully  treai«l 
many  cases  of  oziena  by  curetting  away  the  diseased  membrane,  whiob 
he  says  was  replaccil  by  healthy  mucous  membrane. 

Bipolar  electrolysis  is  recommended  by  some  a^  a  cure.  The  fol- 
lowing techni(iuc  is  employed.  After  local  ansesthesia  is  establisht<l 
an  aseptic  cop|)er  needle  is  inserted  well  into  the  middle  turbinated 
body  and  a  steel  needle  as  far  as  possible  beneath  the  mucous  mem- 
brane of  the  inferior  turbinal  of  the  same  side.  The  length  of  the 
sitting  and  strength  of  current  vary  with  the  severity  of  the  esse 
and  the  sensitiveness  of  the  patient  A  twenty  milliampdre  current 
for  twenty  minutes  is  recommended.  One,  or  several  sittings  at 
intervals  of  two  weeks,  may  be  sufficient  to  establish  a  cure. 


RHINITIS  MEMBBANOSA. 

Rhinitis  fibrinosa  is  an  inflammation  of  the  nasal  mucous  mem- 
brane characterized  by  the  formation  of  a  membranous  exudate,  pa^ 
ducing  nasal  obstriurtion  and  giving  rise  to  the  symptoms  of  acuie 
rhinitis,  with  some  constitutional  depression.  It  is  generallv  due  to 
infection  with  pus  niicrol)es  or  von  Hoffman's  attenuated  diphtheria 
bacillus,  but  it  may  be  caused  by  chemical  irritants. 

The  disease  generally  lasts  for  from  two  to  five  weeks,  and  some- 
times for  several  months.  No  case  has  terminated  fatally.  Mild 
detertrent  washes  or  sprays  should  be  freely  employed,  and  non-irri- 
tating po\v(l(;rs  containing  about  25  per  cent,  of  iodol,  with  from  25 
to  50  per  cent,  of  trypsin,  papain,  or  other  digestive  agent  mixed 
with  sugar  of  milk,  should  be  applied  three  or  four  times  a  (lav. 
None  of  these  remedies,  however,  has  decidedly  beneficial  effect- 
on  the  disease. 


HAY  FEVER. 

Hay  fever,  known  also  as  hay  asthma,  rose  cold,  rhinitis  hvper- 
ajsthetica,  and  catarrh ns  a?stivus,  is  one  of  the  neuroses  occurriii!: 
periodically  at  particular  seasons.     It  is  characterized  by  irritation 

*  Bntish  Medical  Journal,  April,  1895. 
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*)f  tlte  nuirous  meiiil>mup  of  the  eyes,  nose,  aiul  alr-juissajpfc^,  accom- 
puiiietl  liy  exceshive  secret i( mi  and  usually  by  astliniiitiu  attuekj*. 

la  Aiiierii!a  tlie  disease  [jrevaiLs  from  about  the  middle  of  August 
until  the  latt-er  part  of  St-ptemlKT,  or  until  early  fro^^ts.  Iwluted 
cases  may,  howi*vei%  oecur  at  any  time  during  the  year, 

Tliere  are  thiXM?  ini|M.irtuut  factors  in  the  etiology  of  the  disease  : 
First,  nervous  temiK'nimt*nt ;  second,  abnornml  sensibility  of  the 
respiratory  niuouus  membrane  ;  and  third,  certain  irritating  substances 
susjx^nded  in  the  atjuosphere* 

As  first  pointed  out  by  Wni,  H.  Daly  *>f  Pittsburg,  an  undoubted 
relation  exists  betww^n  hay  fever  and  certain  patlH>lc»gieaI  conditions 
of  the  nasal  passages  that  may  often  be  renufved  by  aj>j>ropriate 
treatUKMit.  Odor  of  roses  and  other  fragrant  plants  are  to  be  given 
an  important  place  among  tlie  irritating  elements  whicli  commonly 
excite  an  attack.  Other  excitants  are  the  |K>!len  of  And»ro8ia  arte- 
niisije  folia,  known  also  as  Roman  wormwcMxl,  rag-wt^d  or  hog-weed, 
or  that  of  Solhhfija  odoni^  known  eoninionly  as  golden-rod  ;  also  dust 
and  smoke,  especially  that  of  the  railway;  the  pollen  of  certain 
grasses,  as  wheat,  rye,  oats,  barley,  or  even  Indian  corn  ;  alsn  the 
du^t  of  ijiecac,  salicylic  acid,  benzoic  acid,  and   lycopodinm. 

Thi(Ugh  due  importance  must  l>e  ascriljed  to  the  neun>tic  €*lemcnt 
of  die  disease,  and  as  well  to  external  irritants,  thr  ItRud  c*»ndition  of 
the  nasal  mucous  membrane  must  not  be  overlooked.  There  exists 
in  most,  if  nt>t  all,  i-sr^s  a  hyix*rexcitability  of  the  nasal  lining  that 
must  l^e  allayeil  to  cure  the  dis<'as#\  The  attacks  often  return  on 
exactly  the  same  date  of  succec*ding  years,  regartlk*ss  of  the  tenipem- 
ture  or  other  surroundings.  But  in  many  pei^wms  th<'re  is  a  variation 
of  a  few  day^t,  apparently  ilejx^Uflcnt  yp<m  atmos|>heric  condition?  or 
the  advance  or  delay  of  the  sciis^m,  s<j  that  when  ifje  summer  is 
unusually  cjirly  pn>phylactic  hieasures  should  be  adopted  a  week  or  ten 
days  earlier  than  in  other  years. 

There  are  two  w^ll-niarked  types  of  the  disease — the  oatarrhat 
and  the  aMflimaflr — that  ilemand  dilf<'n*ut  nifnlcs  of  tr<»atment.  The 
cutiirrlial  ihrm  usually  comes  on  with  a  sudden  irritation  of  the 
mucous  membnme  of  the  fauces,  <'cinjunctivffi,  and  narcs,  acconi- 
pauled  bv  frequent  sneezing.  In  the  latter  type  asthmatic  symp- 
toms may  develop  very  early,  but  usually  not  until  after  the  nasiU 
symptoms  have  existed  two  or  three  weeks.  Often  the  nasal  syni]*- 
toms  disappear,  not  to  return  again  for  the  iseuscm,  as  soon  m  the 
asthma  is  developcil. 

The  asthma  in  this  affection  is  likely  to  occur  during  the  daytime, 
instead  of  at  flight,  and  is  usually  worse  on  dani|),  liot  days.  The 
iisthmatic  tvfje  uf  the  disease  seldom  develops  until  the  [mticnt  luis 
suffered  from  the  catarrhal  variety  for  fiH»m  three  to  ten  seasons. 
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Hay  fever  occurring  in  young  children  and  for  the  first  time  in 
adults  may  be  very  hard  to  diagnose,  but  the  detection  of  exquisitely 
sensitive  an-as  of  the  nasal  mucous  membrane  by  lightjy  toucbingii 
with  a  probe  may  serve  to  clear  up  the  diagnosis. 

The  attacks  vary  daily  in  st* verity,  and  usually  continue  frcnn  fonr 
to  six  or  eijrht  weeks,  and  may  leave  the  patient  in  a  debihtated  con- 
dition for  sev(»ral  months.  After  disappearance  of  the  catarrhal 
symptoms  the  asthma  may  continue  for  a  few  hours  or  days  and  dis- 
appear suddenly,  or  it  may  last  with  incomplete  intermission?  nntil 
early  winter.  Most  persons  may  escape  the  attacks  of  hay  fever  by 
early  chaii^o  of  climate,  but  the  disease  is  apt  to  rt»cur  on  n-turnto 
the  sjime  locality  during  the  hay-fever  8i»asim.  Some  patients  become 
less  susceptible  to  the  disease  as  they  grow  older.  The  affectinn,^)tr 
svy  is  not  dangerous  to  life,  but  the  depression  it  causes  may  favor  the 
devel()i)ment  of  serious  disease. 

Treatment. 

As  just  stated,  most  jwtients  may  escai>e  the  hay  fever  attack? 
by  a  suitable  change  of  climate.  Even  a  change  from  the  ci>untn- 1<« 
the  city  or  vice  versa  is  sufficient  with  certain  indivichials.  For  rao?t 
j)ersons,  however,  the  greatest  relief  is  afforded  in  cool  locjilities,  such 
as  are  found  along  the  Northern  lakes,  near  the  seashore,  or  at  high 
altitudes  where  the  land  is  not  cultivated.  Lake  or  ocean  voyage? 
will  relieve  some  ])roinptly,  but  the  symptoms  are  very  often  a<rjrra- 
vated  by  (  xjxj-^uiv  to  the  wind  and  bright  sunshine  on  the  inland 
lakes.  In  Aincricii  tlie  most  popular  resorts  for  hay-fever  patients 
an»  in  the  Wliite  Mountains  of  New  Hampshire  and  in  the  n^jri'm 
about  MackiiiMc  or  IVtoskey,  Michigan.  In  fact,  any  place  in  tho 
nortliern  juirt  of  Mieliitran  or  Wisconsin  where  there  is  no  cultivation 
would  be  a  suitable  j)la('e  in  which  to  live  while  the  disease  is  preva- 
lent. After  the  harvest  the  stubble-fields  become  covered  with  ra^'- 
weed,  which  is  aj)parent]y  the  most  obnoxious  of  all  the  exciting 
causes,  and  as  soon  as  any  locality  becomes  much  .settled  it  is  likelv 
no  h)nir(*r  t()  atVonl  inimunity  from  the  disease. 

No  locality  will  be  found  suitable  for  all  individuals  alike,  as  some 
are  allectcd  more  than  others  by  the  various  exciting  causes.  As  most 
of  the  j)atient^  are  of  a  neurotic  temperament,  nerve-tonics  are  indi- 
cated, and  it  is  better  to  l)e<rin  their  administration  a  month  before  the 
attack  is  cxj>cctc(l,  and  to  continue  them  until  convalescence  is  estal>- 
lished.  Abcrcroinbic '  claims  to  hav(^  prevented  the  attacks  for  two 
successive  years  in  one  neurotic  ease  by  the  administration  of  3  crrain? 
of  valerianate  of  zinc  three  times  a  day  after  eatinp:.  The  various 
preparations  of  (juiiiine,  strychnine,  or  arsenous  acid,  and  asafa»tida 
>  liritish  Mvdk'ul  Joumul,  189G. 
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or  some  of  tlie  prepamtions  of  valerian,  are  most  serviceable  in  ward- 
ing off  the  attacks  and  in  nntigating  the  nervous  ?*ymptoms  in  those 
who  are  affected.  When  the  attacks  are  due  to  st^i.^itivenes.s  of  tlie 
na^l  mucous  mcmlimne  they  may  Im?  niiich  mitigated  by  applying  to 
the  sensitive  areas  a  strong  carbulic*acid  solution  once  in  four  or  five 
davii  for  about  three  wcck;^  previous  to  the  ex[H.'ctcd  jittack.  This 
treatment  nlionld  !jc  t^ypplcmentcd  by  the  u^e  of  the  above-mentioned 
nerve  sedatives  and  tonics. 

The  follow! iij^  application  has  albo  been  recomnuMkhHl  for  tlte 
same  puriKise.  Bicliloride  of  nioniury,  gr.  ij  (O.Ofj);  hydroclilomte 
of  quinine^  gr.  xxx  (U05),  and  glycemle  of  earholic  acid,  3j  (4.05), 
Kither  of  the!*e  applications  should  be  preceded  by  a  li»eal  anaesthetic. 
During  the  attack  opium  and  bclladomia,  though  either  may  give 
the  patient  great  discomfort,  are  ueverthelesn  often  of  great  l>enefit. 
Atropine  or  hyoscyamuH  in  nmall  doM^s  h  e??pecially  bt'iicficial  in 
checking  the  profuse  secretion  and  the  U^ndency  to  sneeze.  TJje  local 
effects  of  inhalations  of  iodine,  chloroform,  or  alcohol  are  oocasionally 
very  satisfactory.  Weak  solutions  of  !t*ad  acetate  are  recommended 
by  Mackc»nzie  for  relieving  tlie  itching  of  the  conjunctivie.  A  solu- 
tion of  sodium  biborate,  grains  5  to  10>  or  of  boric  acid,  grains  10, 
to  the  ounce  of  camphor-water,  is  most  beneficial  for  this  purpost% 
Thirt  c:in  be  used  as  often  as  desired  for  bathing  the  eyes.  Tlie  lips 
and  nostrils  may  be  protectetl  from  the  irritating  effect  of  the  secre- 
tion by  applying  the  ointment  of  xinc  oxide. 

The  nasal  mucous  membrane  may  be  protect^  from  severe  irrita- 
tion in  some  cases  by  wool  plugs  inserted  in  the  nostrils  to  exclude 
the  irritating  substanc'cs,  A  spray  *>f  a  s;itnnittHl  solution  (»f  boric 
acid  will  s<»metimes  be  found  very  grateful  to  the  nasid  mueo\is  mem- 
brane. In  s<»rae  instances  boric  acid  in  camplior-water  is  l;etter ;  in 
others  the  ad<lition  of  small  rjuautitics  of  atropine,  morphine,  or 
cocaine  may  be  necessan-  before  much  relief  is  exi>enenccd.  In  still 
other  cases  oily  sprays  are  found  more  beneficial.  A  preparation 
containing  about  \  grain  of  thymol  and  alnuit  8  minims  of  oil  of 
cloves  to   the  ounce  of  liquid  albiilene   is  most  excellent.     In  some 

^ca8i«  a  small  amount  of  the  alkaloid  of  cvicaine — not  more  than  one- 
half  *)f  1  j)er  cent. — may  be  added  with  advantnt^.'.  For  general 
nppiinitioii  a  powder  (*«mtaining  3  or  4  per  cent,  of  t^x-aine  will  be 
f(»und  more  convenient.  Care  mnst  be  taken  not  to  aclminister  more 
than  one-thini  of  a  grain  of  this  drug  a  day,  and  even  this  dose 
should  not  be  hmg  contiuucih  Patients  are  inclinetl  to  use  the  drug 
to  excess,  and  on  this  uccf>unt  physicians  should  never  give  writt^-n 
prt^scriptions  that  may  Ik»  rcfdhxl,  ami  they  should  kufiw  exactly  how 
nim^ti    the   patient   is    using.     Tlu'    aqueous  extract  of  the  adrenal 

k  glands^  aa  R*conimended  for  intuniescent  rbiuitis,  can  be  rmploy€*d  tg 
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great  advanta^  in  many  cases,  and  in   a  considerable  number  it  liS 
quickly  cut  short  the  attack. 

The  disease  may  often  be  cured  t>y  jiiilicioiis  operative  measim^. 
These  in<*hule  the  n»moval  of  nasal  {M>lypi  or  any  spur  from  tke 
septum  that  impinges  ii|>on  the  outer  wall,  linear  cauterization  aloif 
any  hypertrophied  or  tumefied  turbinated  iHxIicSy  and,  most  imporum 
of  all,  the  suiKjrficial  cauterization  of  all  places  found  to  beextremelv 
sensitive. 

The  su|K>rficial  auiterization  should  be  <Ione  with  a  flat  el(-ctn)Ji- 
gnardwl  on  one  side,  so  as  to  prevent  burning  the  op|K)site  wall,  and 
should  simply  scar  the  muctnis  membrane  of  an  an^  not  more  than 
ten  or  fiftcH'U  inillimetrt^s  in  diameter.  It  should  Ik?  done  soasnotV' 
destroy  the  mucous  membrane  and  leave  cicatricial  tissue.  The  earner- 
ize<l  part  should  Ix*  outlined  on  a  diagram  of  the  sensitive  areas  pre- 
viously made.  After  four  or  five  days  a  similar  i*auterizatiou  JihoulJ 
be  made  over  some  other  jxirt  of  the  sensitive  area,  preferably  in  the 
opiX)site  naris.  Th(»si»  operations  should  be  re|>e:ited  from  time  to 
time  until  the  sensitive  areas  are  completely  covered  and  no  part 
remains  pwuliarly  sensitive  to  the  probe. 

After  the  cauterizations,  as  in  the  treatment  of  hypertrophic  rhini- 
tis, the  pitient  may  use  a  i>owder  containing  3  or  4  j>er  cent,  of  coi-aiw 
four  or  five  times  a  day  for  a  few  days,  and  also  an  oily  spniy  ^similar 
to  that  nvomniendtHl  al)ove. 

It  may  be  necessary  to  |)erfi)rm  from  fifteen  to  thirtv  (Miuterization- 
in  order  to  coverall  of  the  diseastnl  surface,  and  the  following  year 
a  few  spots  may  be  found  still  sensitive,  and  these  must  be  treate*!  in 
a  like  manner.  This  treatment  is  n(»t  ad vistnl  during  the  (Xiurst'o: 
the  hay  fever,  hut  is  best  carried  out  a  few  months  prec*eding  the  attack. 

From  -10  to  50  per  cent,  of  the  cases  thus  treated  are  curtnl,  ab-ut 
25  per  cent,  are  greatly  benefited,  and  the  remainder  are  sufficiently 
n^lieved  of  th(^  nasiil  symptoms  to  well  repay  them  for  their  discom- 
fort during  treatment. 

riiromic  acid,  carbolic  acid,  and  other  caustics  have  also  befij 
recommended  for  canteriziition  of  the  surfaces,  but  thev  are  muci 
less  satisfactory  in  their  results  than  the  galvano-cauterv. 

A  change  of  climate  during  the  season  is  to  be  made  if  {K>ssiblf. 
especially  in  cases  of  children,  in  whom  there  is  reason  to  believe  thai 
the  disease  mav  be  cured. 


EPISTAXIS. 

Epistaxis  consists  of  haemorrhage  from   the   nose,  and  has  itf 
origin  either  in  the  nasal  cavities  or  the  adjacent  sinuses. 

The  bleeding  may  come  from   the  turbinated   boilies,   from  ik 
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postorior  naresv,  from  the  Jkljacpnt  sinuaeS)  oar  from  tjie  fir^gil^  £nr- 
&oe^  of  fibroiii*  ot  mali^rmrit  tumors,  iKijt  Mi^utUy  finm^  a|i  emgjoQ 
w  ut-er  (HI  thv  <^rtilaginoiis  septiinu  From  thene  variaus  coiKlitioii?^ 
it  \nU  lit  at'cn  ihut  it  U  important  to  iiiidersUirvd  thun^i|gh>y  each 
case  before  we  attempt  radical  trc?atniontv  i...^  .^h   , 

The  constttutionfil  (^aunen,  mch  m  anaemia,  plethora,  eruptive  and 
rehipsing  fevers,  diphtheria,  mmrvy,  purpura^  hteuiophilia^  phojsphqni^ 
p«Msi>niDg»  Bcutd  .yellow  atrophy  of  the  liver^  Bri^ht's  dise^ee,  rheu- 
matism, gout,  and  at  timea  i^y|ilnli8  or  cliroiiio  ak^ah^ilit^ni,  deraiuid 
proper  treatment. 

Mi>>it  eases  tenninate  ^pontaiieoui^ly  within  ihya  Ui  fifteen  miiiMte;^; 
thereiort'  we  mn«t  be  direfijl  not  to  ascrilw  i*M>  mmh  virttie  it}  the 
metlK^I  iirst  cjmployed  for  'itopiting  the  flow.  But  in  sume  ui,'^t4i|iees 
the  hlemling  eontinuei^  for  ^veml  honns  or  day8r 
,.j  Kpifstaxi^  in  t^liihlren  fn»m  no  apj»areiit  cause,  awl  tliat  froui  inju- 
rie?*tifi  ijs^Worn  if  fver  ilant;erou8.  Oeeurring  in  ohl  iw^'ple  without 
iojliry  or  inflamiiKition»  it  im]ieate^,a  dt^neration  of  the  vej^isHilif  aufl 
Wiy  prove  eserimk^.  In  t^ubjecU  of  litemaphilia  hletnling  14*  Uable  at 
a»A^  time  ti>  terminate  iat^Uy. 

Treatment.— In  most  cas^  treatnieat  iH  not,  n|L%msj^ry,  ,\Vhvn 
the  Idet'tling  is  of  a  vic^irious  nature,  in  ph*thora,  and  in  ohl  peoplr 
with  atherotriatonHiarterie:^  it  should  not  be  t^heeked  unle;^  it  eontinue.s 
so  hmg  as  to  cause  danger  from  anaemia. 

When  it  biK*omp^  d</iirahlo  »  eheek  the  haemorrhage  we  direet  the 
patient  to  sit  witli  the  hea<l  erect.  n'niem!M*nng  that  gravity  i>lays  iti? 
l)art  liere  w  re;    The  faietl^  changing^  l^to  the  ly^ctitnJ'teht  to 

the  sitting  |>n>nm\  or  holding  fhe  head  ent^et  rh<*tead  of  leaning  oter 
a  wash-ijowl,  is  fref|uenlly  sufficient  to  arrest  the  How  of  bhwuL 

Tlie  l>V«>din^  in  mild  cftseA  ti^ay  be  rejtdily  checked  by  co!d  apjilii- 
cations  to  the  ha<^k  of  the  n^k  or  direetly  Ut  file  no!4f,  or  hvirrigiilion 
of  the  bleenling  naris  with  hot  water  at  a  tempeniture  r>f  Vli^*^  to  llif)^ 
T**' As'  tfie  ble^mj^  Is  tisaally  fnim  a  Ismail  point  on  the  mrtilagi* 
noils  septum,  coFjtinuous  ccjmpression  of  tlie  ahe  nay^lor  of  the  septnm 
for  ten  or  fjf\een  tninUtCfi  wiH  often  cheek  It.  Compre*fe^ion  of  the 
facial  artery  iiJi  ali^  recofattieiKfeil,  the  adery,  in  c^^rtaio  ca*e»,  ftirnisb- 
ing  tho  l>hiod-sn|»(»ly  to'  the  bk'o<ling  part. 

In  ronkinUed  or  !*eyere  bitting  other  method*?  mu^  l>e  ad€>ptt?d. 
The  IbHufflatiuh  of  po^tteml  miltitHV-Icatt^  ot*  smdil  qmmtitieH  of 
tannin,  or  spraying  with  sr^hitions  of  ahirrt,  ?W)  grains  to  the  imm^e: 
or  t^nnih,  It)  grains,  or  |»erchloride  of  mm,  20  minima  to  the  ooncf, 
will  be  found  effici<'tlt  m  sdfbC  <aiil4^  A  spray  of  f he  Bolutkm  of 
adrenals,  as  recommended  for  fntuttie^^etit  rhinitis,  will  tisnally  stop 
the  bleeding  quiekly.  Kt»f  ronttnned  hidilen  h^emorHiage  liydrugen 
peroxide  or  hydrozone  has  been  reeomliiended.     A  drachm  or  more, 

Vol.,  111.-47 
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injected  into  the  bleeding  nares,  is  said  to  give  almost  iDimediite 
relief.  It  may  also  be  applied  on  a  loose  plug  of  ab^rbent  o)nc-L. 
Maizonda '  in  a  severe  case  of  epistaxis,  the  ordinary  remedies  being 
unsuccessful,  tried  refrigeration  by  spraying  ether  into  the  mres, 
with  the  result  of  checking  the  bleeding. 

Simple  plu«rjrin^  <>f  the  nostril  with  cotton  or  lint  and  holding  the 
head  forward  until  coagulation  has  taken  place  is  often  sufficient 
When  the  alwve  measures  fail  it  is  necessary  to  plug  the  p>?teriMr 
luiris,  or,  U'tter  still,  fill  the  whole  naris  with  a  styptic  antisepio 
puizc*  tain]M)n. 

MacXamara  in  the  epistaxis  of  purpura  recommends  a  wine-$;la?r 
ful  of  spirits  of  turiwntine  in  a  tumbler  of  brandy- or  whiskey-punA 

In  epistaxis  from  other  causes  internal  remedies  mav  l>e  jriven,  tc- 
goth(»r  with  the  \km\\\  trejitment.  For  this  purpose  erpot,  o})ium.  ami  W 
acetate  are  useful.  To  prevent  recurrence  advise  the  patient  to  avoid 
j>ickiug  the  nose,  prescribe  warm  douches  and  oils,  and  apply  nitnie 
of  silver,  gr.  x-xl  to  the  ounce,  or  monoclilorac?etic  acid,  to  die  ulcer 
or  abrasion  ;  or,  In^tter  still,  with  the  galvano-cauterv,  the  point  of 
which  should  he  heated  to  a  cherry-red,  touch  the  bleeding  point 
until  the  surface  is  thoroughly  seared. 


NASAL  MUCOUS  POLYPI. 

Nasal  mucous  polypi  are  myxomatous  tumors  which  grow  fnun 
some  p:irt  of  the  nasid  mucosa.  They  usually  spring  from  the  miJ- 
dle  meaius  or  the  external  surface  of  the  middle  turbinatecl,  though 
in  a  considerable  n  inn  her  of  cases  they  grow  from  the  superior  tiir- 
hiimted  and  superior  meatus  or  from  the  ethmoidal  cells.  They  oci-s- 
sionally  take  their  ov\\r\\\  in  the  antrum  or  frontal  sinus,  and  ven' 
niroly  start  from  the  sej)tum.  They  are  commonly  pedunculated, 
but  usually  sessile. 

These  patients  sutler  from  increased  nasal  secretion  and  mon-tr 
less  oeclnsion  of  the  nasid  passages,  aggravated  by  damp  we:ithor«'r 
by  eulds  in  the  head.  Headaches  are  common,  and  the  senses  of  tii>ti 
and  smell  are  often  obtunded.  The  voice  may  lack  the  nassd  n.^>- 
nance,  and  the  patient  may  breathe  through  the  mouth.  A  profuse 
watery  disehar^re  is  common,  and  epistaxis  is  not  infrequent. 

Mucous  pulyj)i  are  to  be  distinguished  from  deviation  of  tin 
septum,  thickening  of  the  turbinated  bodies,  chronic  septal  abscesst'?'. 
foreign  bodies,  and  from  fibrous  and  malignant  tumors. 

The  allection,  if  not  relieved  surgically,  continues  for  a  lifetime, 
*  Lt  Bulletin  midiady  Paris. 
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though  sjiuiitaoeoiis  expulsion  of  one  or  more  polypi  may  occur.  They 
are  likely  to  recur  after  removal,  but  local  medication  appears  of  some 
senuct*  in  prevent in;^  this, 

Treatment.^ — Numerous  topical  applications  have  been  suggested 
for  the  cure  of  jK>lyj>i^  and  various  substances  have  been  injected  into 
tlieni  for  th(^ir  destruehou.  Among  the  latter  are  zine  chloride,  iodine, 
ak'oliolj  ciirbolie  acid,  and  solutions  of  iron  jierchhiride.  The  appli- 
cation of  saturated  solutions  of  |>otassiura  bichromate  and  the  intro- 
duction of  cliromie  acid  into  the  tumor  have  als<»  Im-n  rccomnieode<l. 
Sueeess  api>cars  to  have  occasionally  followed  these  methods,  liut  they 
have  certainly  generally  failed  ;  therefore  we  must  resort  to  operative 
prot*edures  in  all  eases  when  the  j>olypi  i*ause*  ineouvenienee. 

Evulsion  with  forceps,  the  oldest  method,  is  still  comnumly  prac- 
ticed, but  should  give  way  to  the  more  precise  methods  practised  by 
laryngologists. 

The  galvano-cautory  eoniscur  (Fig,  305)  afforclg  the  advantage  of 
searing  and  thus  destroying  the  base  of  the  polypi.     The  instrnraent 

Fio.  806, 


GAlfano-caut4>iy  Handle  with  ^raMitr  AltAchmGiit  (one-quarter  tlxe). 

is,  however,  rather  clumsy,  compared  with  the  ordinary^  stecl-wire 
snare  (Fig.  SOtJ),  some  form  of  which  is  now  in  general  use  by  laryn- 
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Ingali'  Snare,  with  extra  Tobcs  (one^uarter  bIxp,  angle  2SP), 

gologists.  It  should  be  armed  with  No.  5  piano  wire.  The  loop  is 
passetl  fnnn  beneath  up  ab»nt  the  polypus,  and  with  a  backward  and 
fon%'ard  movement  is  worketl  up  as  near  the  base  as  possible.  The 
l(H>p>  is  then  firmly  tighteued  and  the  polypus  pulled  otf,  unless  it 
hapjK-ns  to  be  attacheil  by  a  broad  base,  when  it  must  be  cut  off  with 
the  wire.  Smietimes  Ixith  c*avities  may  Ix*  clean(*d  at  once,  but  it  is 
blotter  to  remove  what  growths  are  in  eai^y  n.'ach,  and  complete  the 
ojH'mtion  in  one  or  more  subse4|uent  sittings. 

Occtision.'dly,  if  not  usually,  tlie  jHdypi  ImmI  again  after  removal^ 
in  which  cast*  the  best  treatment  consists  in  thorough  searing  with  the 
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galtino-caiilrry  wliiW  tie  buds  are. still  6^mU«|  JE*uir  the  iirimanope- 
ratiofid  or  <»at«riacatioiii*  tiid  part*  ^h<Him,T&4rs|^  l^e  th<>Tx>ug%  mt 
tlietiM'd  with  a  4  per  rent,  ^solution  of  cocjuruit  whifch  is  b  *  "^^' 
by  mvnm  of  tt  ^pcnWrnic  H>|ri(i|fv  fittv<i  with  a  loiig  i 
iumbzId  (Fig.  307),  tietii  at  the  f>nd  ^  th&t  ihe.fiohi^tioxi  mar  be  rhfvn 
up  iiUviit  the  base  of  the  tumois.  After  removal  ot  ih  *-  - 
should  mAke  free  ubi'  t>i*  a  »pmy  contain in^  J    grrain  ui 
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miniroa  of  the  oil  of  cdQvea,^i^pd  10  mmtrn^  of  terebene  to  tie 
qi^  li(|uid  allxilpne,  wlueli  keopi;  ilie  pftU'f^clean  and*  appears  t*'  ■ 
sj-ime  effert  in  provontitig  rwurrenee*  >  .     ;         -ni 

Often  operative  prutxnliirei?  must  be  repeated  several  time«  uod 
complete  destruction  of  the  growth  is  effected. 

^  Jf ASAL  Fibrous  PoiiVPi. 

Fibrous  polypi  are  of  extremt'ly  rare  occurrence  in  the  no- 
arc  not  imfHioininji  in  the  naso-pharynx.     They  are  harder  and 
luorc  easily  tlia4Jii  mticjoijis  p<>)ypi,  Huduit?  notfitiall.^iiky^et  to  nii  : 
ti^tiiient     Tbt^y  ^houid  be  remwed  when  po^^bl^  by  the  it 
pasisages  by  s^ciiisors,  snare,  or,  better  still,  by   the   galvano-caui- i; 
^raseuTj  provided  it  can  be  ac^Hvrate!y  applied. 


V/  NASAL  tumors: 

Nasal  papillary'  tumors  arrqnitr  infrequent,  bfct  are  o* 
found,  varying  in  size  from  one  to  fifteen  millimetre!?  in  dianjtt* 
springing  fnnn  ttie  septum  or  lower  turbinated  boily,      Thev  oiri- 
syniptomti  af  dry  catuirrh,  wi^b  thie  aigns^f  wore  or  less  f>bstruQtii>o. 

IVealajaent.— Thesti  growths  nia\i  l>e  destroyed  by  nitri<v  aoeti% 
or  chromic  aisid,  the  cnu*ette^  vr  the  ga^yanoHiautery,  but  in ,  m>r||UQ  ciiei 
they  promptly  return  m  npite  of  t|i0  njost  careful  Qp^rntipn*^  la* 
most  ohstiiiiiti^  mse  of  tlie  kind  I  have  set:d,  t*|>eoily  cure  fn»aj  tW 
applieaticju  to  the  wnrtH,  two  or  three  times  daily,  of  tlie  fluid  exttict 
of  Thuja  tH*eiilentaljt%^, and  the  internal  ad uiiuiHtratioii, of  drachm  d«e 
of  tiie  siune.  It  is  im|Mi(S8ihk*  to  e-\|*laiu  the  modus  operandi  tif  lii' 
drug,  but  tJiere  ran  I  Hi  no  doidit  id"  its  beuetieent  effects^  at  li^^t-i  In 
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H^ifMtin»    /«»♦.»«  .(I  Nasal.  Vasculae  TuMoae..  -^  , 

r  'Anpoinftta  6i*  v:i**culiir  fumors  of  the  now^  are  vety  mre.  They 
I  do  not  api>0ar  ametialile  to  medicinal  tre-atmcnt.  Care  miist  be  tsken 
in  tiK'ir  removal  t<^  avoid  nftor-hlf^Mliii^.  If  the  r*ild-wiro  mskte  is 
used,  tlfcc  pn>re9s  of  remoMiI  should  oonipy  nitiiiy  minutes  or  even 
one  or  OKire  hours.  It  would  ^mn  that  the  galvauo-cauberv  would  i>o 
the  best  instrument  in  these  coBes. 


NAdAi.  OABTiLAombus  Tumors. 

Tnie  cartilaginous  tumors/ or  ecchondromat^,  are  sseldom  found  in 
the  nasal  cavities,  but  a  few  ea><e8  have  been  ret>*jrted,  Tliey  closely 
resemble  fibrous  fmlypi ;  they  are,  however,  si'sjsile,  generally  growing 
from  the  cartilaginous  septum,  ai*d  if  not  inti'rfcrtHi  with  may  attain 
enormous  size,  caushig  great  defurmitv  of  the  face.  The  tumor  is 
hard,  btit  can  b^  readily  penetrated  tiy  a  needle  and  does  not  bleed 
easily.  If  detected  cnrly  before  great  diiformity  has  residted,  t!ie 
prognosis  is  favnniblc.  «i  i     - 

Treatment,— They  may 'be'ir^raov«!»fl' nioi^t^Rfltis  by  the 

galvano-cauter)^  ecraseur,  but  may  Ik?  destroyed  by  electrolysis. 


I 


Nasal  Bokt  Tumors, 

These  very  rare  tumors  are  u$nalh  ovoid  in  form,  and  may  he 
from  a  few  millimetreH  to  several  centimetre!^  iu  dimnetcr,  and  ioay 
be  dense  or  canc^ellous  in  structure.  They  usually  liave  but  little 
if  any  Inmy  attachment,  but  are  ooverod  by  jK*ri4Jsteum  and  nmcoiu* 
membrane.  These  growths,  an  a  rule,  i;¥>Qn,  auise  iuteu;^  Itching^ 
which  is  later  fulloived  by  mtstd  ob^triitst ion,  offensive  diM)hargev 
wpainnent  of  the  8en.se  of  smell,  frequent  epUlaxis  and  prei^no^TT 
symptoms.  i         ,  ,        .   ,i 

Treatment.^Tbe  tr^tm^ut  must  l>e  npemtivn-.  After  crueiring 
tlie  softi;r  forms  by  uK^n^^  of  i*ti?i»ng  forcepfi  th^^  fragoicTit^  may  Im*. 
remove<l.  The  hard  variety,  which  is  more  common,  may  be  ground 
down  or  drilled  through  with  the  denial  burr^  or  trephine§,,and  j^uIh 
iv^uently  broken  ;  but  If  very  large^  ^  ^ixievmil  iueihion  \h  Ufiually 
n^essary  for  their  removaU        ,,      ,,,,     « 

Nasal  Maligi^ant  Tumors.  , 

&Ialignaut  ttuuorB  of  the  nose  are  characterized  by  rapid  gro^vtb^ 
severe  paiui  nasal  t»bstruction,  offensive  dL^Iaarge,  and  frequent  epi- 
gtaxia.  They  are  gencndly  siircnmat«ms,  but  may  l>e  qarcijQoumtous, 
On  insptx5tion  their  surfcicc  appears  rather  pale,  nodular,  or  raspberry- 
Ukq,  and  bleeds  easily  when  toucb^  witfli^apft^Jie, 
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Tliesc  tumors  cause  alterations  in  the  voice  and  other  sviuptoos 
common  to  all  nasal  tumors.  As  the  tumor  grows  the  bony  ?initture- 
of  the  nose  may  be  separated  or  pushed  forward.  The  evehalk  nay 
protrude  and  the  tumor  extend  to  the  brain.  Constitutional  svmp- 
toms  and  the  usual  cachexite  may  follow  later.  If  removed  1»?  oper- 
ative measures,  these  growths  speedily  return,  and  usually  ran  i 
rapid  course,  terminating  fatally  within  six  months. 

Treatment. — Snlatives  and  astringents  may  Ik^  applied  f>r  pl- 
liative  eff(»ot.  Tn»atment  by  injections  of  toxins  of  er^sipeia?  £&! 
bacillus  pnnliprjosus  has  not  proved  successful.  Thorough  eraJii^aiinx 
when  pra<*ti(*able — which  unfortunately  is  not  often  the  case— i*  :he 
only  tn»atmont  tliat  affords  any  chance  of  success. 


SYPHILIS  OP  THE  NOSE. 

SvpiiiLis  of  the  nose  is  a  local  manifestation  of  consiitutiod 
syphilis,  and  may  be  primary,  seconikiry,  tertiary,  or  congenital. 

Primary  syphilis  of  the  nose  is  rare.  In  the  secondan-  j^ta:? 
there  are  profuse  offensive  muco-purulent  secretion  and  more  ur  I»v 
nasal  obstruction,  cidling  for  frequent  washing  of  the  parts.  Oo- 
dyloniata  are  sometimes  present,  and  mucous  jiatches  are  ooaisionallv 
seen  at  the  angle  of  the  nostril  or  on  the  mucous  membrane,  and  tii? 
fauces  usually  show  evidence  of  the  dist>ase.  In  the  tertiarv  jiTaL>: 
necrosis  of  the  cartilaginous  or  bony  septum  or  of  the  turbinaiei 
bodies  ocoiirs,  accompanied  by  a  most  offensive  odor  of  dead  ;;::'l 
decaying  tissue.  The  dead  bone  presents  a  blackish,  roui>-h  siirfc, 
which  inij)arts  a  grating  sensation  when  palpated  with  the  nnVw. 
In  rare  instances,  even  when  no  dead  bone  is  present,  an  offensive 
odor  continues,  even  though  the  parts  are  kept  clean  bv  fretjiitDt 
washings.  This  condition  can  only  be  relieved  by  the  free  ust-  of 
deodorants,  such  as  thymol  and  aristol. 

The  odor  of  atropine  rhinitis,  though  offensive,  differs  from  liit* 
penetrating  stench  of  syphilis,  and  no  necrosed  tissue  is  found  in  lii:' 
Ibrnier  disease. 

Treatment. — For  the  treatment  of  the  secondary  stage  mild  con- 
stitutional remedies,  togetlier  with  local  apjdications  of  tincture  ^»t 
iodine  or  silver  nitrate  to  the  mucous  patches  or  condvlomata  usualh 
suflice.  More  vigorous  treatment,  both  constitutionallv  and  locallv.  i- 
demanded  in  tlie  tertiary  stage.  Potassium  iodide  and  sodium  iiNlui^ 
in  moderate  (h)ses,  steadily  increased  if  neeessiiry  up  to  their  phvsioWi- 
cal  linn't,  are  of  the  utmost  importance.  In  all  c:ises  some  form  ui 
specific  medication  should  be  continued  for  about  a  year  after  active 
symptoms  liave  di.s'ij)peared.  During  the  active  disease  of  the  n«>H 
tlie  j)arts  should  be  thoroughly  cleansed  two  or  three  times  a  dav  vith 
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some  alkaline  wa«h,     Topioal  applications  of  silver  nitmtc,  gr.  xl  to  1 

to  the  OH  nee,  of  siilplmte  of  eop|>e"r,  {jr.  x  to  xx  to  .\j,  or  fuH-^trength 
tincture  uf  icKlinc,  should  be  made  even^  day  or  two,  if  di^p  iilcera- 
l)on  exist^^. 

If  <lea<l  hour  i*;  prr^^ont,  it  must  be  ea  re  fully  removed  witli  f(»reeps 
provided  this  can  be  done  without  force,  or  partes  that  cannot  l>€ 
thus  removed  may  he  cut  away  when  within  reach  of  the  bono- 
foreeps, 

CuNnENiTAL  SYPHILIS  OF  THE  N06E  usually  appears  within  the 
first  month  after  birth,  and  seldom  later  than  the  j^eeond  month,  but 
occasicuially  not  until  the  eighth  vear  or  even  later.  The  early  syinp- 
toras  are  those  of  eold  in  the  liead  with  con^za,  hut  within  a  few 
weeks  tlie  secretion  becomes  thicker,  causing  obstruetion  to  nasal 
renpiratinn  and  eniittiug'  an  offensive  (xlor.  Cari<"s  may  ensue,  eausinp: 
ilishgureinent  and  extreme  fuetor.  Such  ehihiren  usually  sutfer  from 
marasmus,  and  they  are  generally  short-lived,  but  some  are  ap]>arently 
cured. 

Potassium  iodide  and  preparations  of  mercury  are  indicated  inter- 
nally ft>r  their  specific  effects,  and  if  possible  locjd  treatment  should  be 
carried  out  as  recommendeil  for  syphilitic  diseases  of  the  nose  in  adults. 
Ferruginous  and  bitter  tonics^  witfi  malt,  eod-liver  oil,  or  other  nuiri- 
ents  are  of  quite  as  much  importance  as  the  s|>ecific  medication. 


TUBERC3UL0SIS  OP  THE  NARES. 

This  rare  affection  is  eharacterixed  by  the  formation  of  tubercles 
of  varying  size,  followed  l>y  ulceration  and  a  fcetid  di-icharge*  It  is 
eaused  by  the  kicillus  tuberculosis,  and  is  usually  secondary  to  some 
other  tulj^^rcidar  process.  Thickening  of  the  mucosa,  with  or  without 
ulceration,  is  eommonly  present.  The  tubercles  vary  iV«»m  tw^o  to 
thirty  millimetres  in  diameter,  but  they  are  generally  small  and  of 
a  grayish- white  color*  The  ulcers  that  follow  may  be  single  or  mul- 
tiple, and  have  a  smooth  grayish  base  and  frequently  miscHl  edges, 
The^e  ulcers  are  apt  to  appear  upon  the  ala.  The  affection  begins 
insiiliously,  and  generally  progresses  slowly.  The  ulcers  become 
painful,  and  later  etaistitutional  sympt4»ms  develop  from  the  presence 
of  tuberculosis  of  the  lungs  or  lar^'nx. 

The  diagnosis  depends  ufKm  finding  tuberculosis  in  other  parts 
or  u|Min  deteeting  the  bacilli  in  the  discharges  or  scrapings  from  the 
ulcers.  The  disease  may  extend  over  many  years.  When  other 
organs  become  involved,  it  runs  a  more  rapid  course,  terminating 
fatally. 

Treatment. — Tumors  which  obstruct  the  nares  should  be  removed. 
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\d\cx\c  iinitl  in  vnning  gtreng:th,  fitmi  30  to  6<y  per  cent.,  iiiof Wftr 
in  liciiling  up  the  iilcem.  Thc!  s\^«tefn  shmilfl  be  fcirtlAod  bnrMnn 
m\\\  (ixrUinatcY  of  crettK>t4?,  oleum  enryophj^Ili,  or  fnnhtf  tntwepdrf 
ahoukl  Ik?  given  internally  in  lai"ge  doses  long  cootuiiied* 


^^,,^  LUPUS  OP  T^  NARES. 

pATil«»L(KHSTs  ni»w  )^<*ricniUy  reeogiiizo  lupus  as  a  t> 
«|||e,  bnt  then?  irt  i^till  mm-h  dauht  on  the  subjeot^  ao  we'  h- 
bfi^'fly  micler  tl»e  old  name.  The  disesise  aAualljr  ki'^ns  ontb#«^ 
tila^iiioMf*  (^iptutn  in  the  form  u(  small  rod,  irritAlile  uiidi])t»fs  Thr* 
gmduully  c<uile^M3,  forrainjtc  uneven  piitcbe.'S  which  la ti t  hecbmi*  unr- 
ated. The  difwfi^  slowly  invades  the  sorrofincling-  tii^nic?»,  deitroTinf 
ftcjft  tksup,  cartlla^,  and  even  Ixine*    WTiiIe  the  «h'*?trMcf  i       '  ^ 

ing  a  prooetsii  of  lunilin^  by  wfaiU*  sc^ar-tiseuct   may  \n*   tii 
etfime  piiint'^     The  disease  is  not  nmiallr  fiaiiifnl,  btit^  i^'iicermfpaaiHi 
by  more  or  le^s  offensive  discharge,  deniatiding  mild  alkaline  detif* 
g^nt  <M^shef3.   '  '^ 

TrRatmeiit.-^TIie  loml  treatment  consists  in  the  retnovul  of  tfcefi^ 
eafled  tissue  with  knife,  curette,  ojiiistTe,  or  the  ^h  "itrrr.     Aftff 

thoroygfi  cnn*tling  hirtic  acid   may  be  applied    .    ^  ^lly  titjtil  tH 

npaniti^'e  process  is  e§tiihliHhed.      Nitrie  aetd;" caustic  pot 
zinc  chloride  are  also  sometimes  used  for  the  ^ame  purpose. 


DISEASES  OF  THE  NASAL  SEPTUM 
DEis^LEgnoN  OP  thpj, Nasal  SijPtriM.        ,      , 
DkflecttIon  of  the  na;Hal  septum  iB  one  of  the  niaflt>  oomtnon  tle- 
fbnntties  of  tlie  nose.     It  is  nan  ally  afisociated  with  thickening  of  the 

oarfcilage  and  W>jie  or  enchoodroraa  and  t^xostot^is* 

The  e^irtihij^finmis  stptum,  and  sometimos  the  4>onT  .S4>ptum,  or  rrra 
both  jmrtH,  may  be  bent  to  one  side,  the  cartihtginous  portion,  as  a 
rule,  being  ehiedy  involved.  One  narie  is  thus  etilargtxl  at  the  cs- 
pense  of  the  uthor.  There  is  usually  thickening  of  the  Bcf>tiim,  ei^pe- 
cially  at  the  lower  part  of  the  contrive  $urfaoe.  0>raparati%vly  fe« 
c»se6  e^u  be  trcU'i*d  to  injury,  and  I  agree  with  Delavan  that  in  mo^ 
oases  it  jH  dutf  to  hyptTntitrition  brougiit  abont  by  chronio  eongesdoo 
of  the  piirt.  The  patit^nt  seeks  relief  beeaut«e  of  the  ol>i?trnetion  to 
nasal  breathing*  colleotion  of  sec  roll  on  ii  in  t\w  nnr»*H  and  na$o*4iIuir- 
ynK,  and  the  nanal  twang  to  the  voieej  '  '  o.  ..mi, 

Treatment, — Ojieratlve  measures  alone  »re  capable  of  aiicoiuplijiV 
ing  much  good  in  Xhm  affection*  i     .  1         •         ,.      .., 

lu  slight  deviations  most  excellent  results  may  be  attained  krf 
rimking  a  crucial  incision  throogh  the  cartilage,  tRe  ctst  boing  made 
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obliVjiioly  jfto  tliiit  the  hevdlwl  edges  will  f»ii*rily  ^fide  past  oa«h  orii^r. 
The  beptiim  is  then  forced  into  place  by  forc^^  ( Fig,  308),  the  voitif  f 

I- ::.. 

beiDg  friietiire<l  if  xifef^R^JiTT/uiid  n  jr^itta-fKTolm  ping  or  tube  of  ."^if- 
(icient  nizi?  is  kept  in  tlio  ob^striR'ti^il  mmtril  until  union  Iras  tiiken 
piaoe.  In  cas^s  wfiere  th€'  mrtihigo  i**  Ix^nt  ahiK>*?t  at  right  angle?*  the 
tnficrmi*  mpmbrane  muT  Ih>  di^*5t'<'tt'cl  up,  a  trkingular  piei'e  «»f  i-artilage 
excii^'d,  tlie  cartilage  incised  farther  back  to  de^tmy  it*i  resiliency,  tind 
a  phig  phwcnl  in  the  obstructed  nostril.  Even  then  the  cartihige  may 
return  to  nrar  ita  former  pn«itioh  and  prevent  a  satiftfiittor)*  result, 

Lncit^ivns  made  by  a  smiiW  trephine  liencath  the  mueous  menil>fiine, 
and  the  rcraovtd  of  the  cores  thus  niadej  seem  to  destroy  the  resil- 
ency  of  the  cartilage  better  than  other  means*  The  after-treutmeut 
ia  the  same.     I^Tfect  r«j^ultii|  are  difficiflt  to  ol^^^ 

Enchondroma  aWd  Exostosis  op  the' Nasal  Septum.  .  . 
Enehondromata  and  exostotjt^j^  of  tlu^  nasal  si^ptum  eon^^^ist  ^f  thifpk- 
eoing  of  the  cartilaginous  and  bony  parts  of  the  septum  with  a  r^iore 

Fio,869. 


or  less  prominent  outgrowth  or  spur  in  most  cases,  and  ui^dly  i^rtie 
deflection.  The  spur  may  be  small,  or  so  large  as  to  impinge  upon  the 
outer  wall  of  th^  narii;  and  pfi^uce  severe  neuralgic  jiiiiiis. 
'  Treatment.^ — The  obstru<*tion  maj*  be  oompktely  removed  by 
suitable  tijMration.  Before  operating  both  surfiu?a«  of  the  septum 
shf>uld  be  antcKthetijsed  bj  the  a|>j>lit^ation  of  cocaine.  An  eflTort 
should  br  made  t4>  ^ve  as  tuuch  mueous  membiune  us  pti^.^blfv 
Encbondromalft  may  be  cot  awiay  witli  th«  knife  or  by  the  trephine. 
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They  can  also  be  thoroughly  removed   in   from  one  to  three  shtii^s 
without  haemorrhage  by  electrolysis.' 

Exastoses  may  be  removed  by  saw  or  trephine  and  burr.  Theai 
(sec  Fig.  309)  is  quicker  and  more  accurate,  and  should  be  emplo^^ed 
when  ])ossiblo.  PcrforatioD  of  the  cartila^'nous  septum  skniU 
always  l>e  avoided,  and  an  opening  in  the  bony  septum  sbonld  net 
be  made  if  sufficient  room  can  be  secured  without  it 

Perforation  of  thb  Nas^ll  Septum. 

Perforation  of  the  septum  is  often  found  as  a  result  of  svphife. 
hut  it  also  not  infrequently  occurs  in  persons  of  low  vitality  <?. 
following  typhoid  fever,  pneumonia,  and  phthisis. 

Treatment. — The  treatment  consists  in  making  suitable  applica- 
tions to  heal  any  ulceration  which  may  be  present.  Operative  inief- 
ference  is  not  necessary,  would  be  very  difficult,  and  would  reolt 
in  very  little  if  any  good. 

HiEMATOMA  OF  THB  NaSAX.   SbPTUM. 

Hematoma  is  the  name  given  to  a  collection  of  blood  betvee^ 
the  deep  layers  of  the  mucous  membrane  and  the  underlying  cartilage 
of  the  nose.  It  usually  results  from  fracture  of  the  bony  or  cani- 
laginous  sc^ptuni,  and  presents  a  smooth,  purple  swelling  just  within 
the  nostril,  usually  soft  and  fluctuating,  and  symmetrical  on  Iwib 
sides.  Tlii'inatomata  usually  eventuate  in  a  few  days  in  absce^H-*. 
and  terminate  with  recover}',  leaving  a  perforateil  sej>tum  as  a  rult. 

Treatment. —  First  try  cold  applications.  If  siippunition  tafct> 
place,  evacuate  upon  one  side,  this  usually  being  sufficient  to  drair 
both  sides. 

Abscess  of  the  Nasal  Septum. 

These  abscesses  may  be  acute  or  chronic.  They  are  found  ia 
the  same  ]>()siti()n  as  ha»matomata,  just  described.  They  mav  n•^ult 
from  tlie  latter  or  follow  sim])le  inflammation  of  the  parts.  Re^lnt:'^ 
and  swelling  of  the  dorsum  of  the  nose  and  neighboring  jxirts  ahvay? 
exist.  The  treatment  is  essentially  the  same  as  that  of  hsematomata 
of  the  s(?ptum. 

FOREIGN  BODIES  IN  THE  NOSE. 

Beans,  peas,  buttons,  or  pebbles  are  the  most  common  foreign 

bodies  fi)un(l  in  the  nose.     They  are  usually  placed  there  by  childn*n, 

and  often  hy  insiine  people.     Occasionally  bodies  are   lodged  in  tlu' 

nose  during  the  act  of  swallowing.     They  sometimes  remain  a  lon^' 

*  Casselberry,  Iscw  York  Medical  Journal,  Aug.  31,  1895. 
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time  without  symptoms,  but  substances  which  absorb  moisture  soon 

swell  and  obstruct  the  nnse.  These  bfxhe^  often  raiii^e  heii<laebes, 
but  the  most  chamcteristic  feature  is  a  more  or  k^ss  profuse  an*l  offen* 
give  discharge  from  one  nostril.  The  application  of  cticaine  often 
ajM=^ists  in  detecting  foreiprn  bmliOs.  8ueh  eases  are  ofti'n  treuttnl  for 
months,  or  evrn  years,  with  ilouclies  or  .sprays  by  careless  physicians, 
but  necessarily  without  benefit. 

Treatment. — The  nasal  cavity  should  be  c<x*ainized  and  tlie  sub- 
stances removed  with  forceps,  catheter,  probe,  hooks,  screws,  doucfie, 
or  snare,  the  latter  Wing  the  most  gi^nemlly  applicable.  Mild  alka- 
line antiseptic  washes  may  be  used  for  a  week  or  ten  days  thein?aften 

Rhinoliths. 

Rhinolitlis  are  concretions  in  the  na,sal  cavities.  Phosphate  of 
lime  is  ^mdoally  defMisittnl  around  a  foreign  b*Kly,  funning  a  rln- 
nolitb,  which  is  hard  and  rough  cm  the  suriace  and  ot\en  softer 
toward  the  centre. 

The  symptoms  are  similar  to  those  eaus(*d  by  a  foreign  IkkIv. 

Treatment.^-They  may  usually  be  removed  witli  fMilypus-ibrcei^s 
or  the  snare,  or  they  may  sometimt^  Im  crowded  back  into  the  naso- 
pharynx and  thus  expelled.  If  necessary,  they  ciin  be  broken  up 
by  means  of  nasid  bone-forceps  and  removed  in  fragments.  The  same 
after-treatment  is  desirable  as  for  foreign  bodies* 


MnOSIS  NARIUM. 

Myiosis  narium*  or  maggots  in  the  nose,  resulta  from  the  hatching 
of  egg8  deposited  by  flies  in  or  near  the  nostril.  This  disease  usu- 
ally causes  much  destruction  of  the  soft  parts  and  may  destroy  even 
the  Iwne.  There  are  offensive  discharges  severe  pain,  insomnia,  and 
occasionally  convulsions.  The  mucous  membrane  becomes  first  irri- 
taledj  then  crawling  sensations  may  be  experienced,  Ins|M'ction  of 
the  nares  reveals  the  prejsence  of  the  maggots.  As  many  as  two  or 
three  hundnxl  have  been  expelled  from  the  nose  in  a  single  ca^e. 
If  neglected,  the  ease  may  prove  fatal. 

Treatment, — Inhalations  of  chltjroform  may  suffice  for  the  destnic- 
tion  of  the  parasites.  But  if  this  is  not  sutlicient,  the  [nitient  should 
be  anfiesthetizcHl  and  pure  chloroform  injected  into  the  nasal  mviti<*s 
with  a  syringe.  This  does  not  appear  to  injure  the  mucxjus  membrane 
severely,  but  would  be  very  painful  without  complete  anjesthesia. 
Bond  of  London  '  successfully  used  dilute  MandFs  solution,  15  minims 
to  the  ounoe. 

^  Journal  cf  Lorfn^ofo^y,  Mftv,  189^ 
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DISORDERS  OF  THB '  BEQNTSB  OF  8MBLL 

Parobmia  18  a!  perverted  ^Q^'of  smell,' the  j^ta^t'expenaic^   j 
sensations  of  odors,  usually  disagreeaKl^j  yfhicli  aik'uxA  |M^  Itb 
quite  common  among  epileptics  and  the'ixisanie.  '  It  niavW'pKanI 
constantly  or  only  at  times.'      '      *  '"    '  '    "  "       •■  • '   = 

The  disease  is  very  frequently  associate  Wit!h  anbi^niTay'^  mrlttve 
for  its  seat  the  distributiop  of  die  olfkctioiy'  nerVef^'hi  whlbh  (wlool 
treatment,  as  descrilied  liiidi^  Anoatiua/niky'yUlti'^ttsf^^ 

Anosmia  is  the  loss  of  fhe  sense  of  Biiiell.  It  is  dejpen<dent  dpoo 
obstruction  in  the  nares  or  disease  of  the  olfkctorj-  heri'es  or  Ihei: 
cerebral  centres.  It  may  be  unilateral  or  bilateral,  and  may  come  d 
disappear  for  a  time,  and  return  again,  \i'fthout  apparent  cause.  T\10 
due  to  mechanical  obstruction,  ariosrhia  disapp^fi)  with  the  tpSKnl 
of  the  cause.  When  due  to  catarrhal  tnflatntnation  i6f  the  mal 
mucous  membrane,  recovery' tigaallyctecii«,  unless  it  is  of  nroff 
three  years'  standing.     If  of  cerebral  origin,  recoveiy  seldom  oocflR 

Treatment. — The  cause  should  be  temoved  if  possible.  Vifl 
this  cannot  lie  detected,  Macktoiele  re^omn&iehds  this  insuffljitionofa 
powder  containing  ^  grain  of  strychnine  with  2  grains' of  stank 
twice  a  day  if  necessaty.  Joel*  of  Mont-Dbfe  *  cured  tftha-  cases  rf 
loss  of  smell  and  taste  which  had  existed'  for  several 'tnonths^u' 
which  had  been  unsuccesfefuny' iWiaM  by'''ififfgdtidh,''th6''gftl\*iB0- 
cautery,  electricity,  and  strychnine  insufflations,  by  the  employraen: 
of  e^irbon  dioxide  gas  applied  by  an  ordinary  seltzer  siphon.  Tht 
was  turned  upside  down,  tl^q  Qxce^  of ^iq^ifl^lowecl  to  escape  throngb 
the  tap,  and  the  orifice  then  plaice'd  clo»e  to  the"  nostrils. 


DISEASES  OP  THE  ANTRUM  OP  HIGBtMORJB. 

Tumors  of  the  antnmi  are  not  at  all  uncommon.  They  uaiiaily  orig- 
inate from  the  alveolar  border.  They  are,  in  the  order  of  frequency, 
carcinoniata,  sarcomata,  osteomata,  fibromata,  (nyicomata,  and  cysts. 

Benign  growths  can  be  removed' by  exposing  the  interior  of  the 
antrum  through  the  necessary  incision  and  opening  into  its  anterior 
wall.  .:....: 

In  malignant  growths  the  operatioii  consists  essentially  of  remo\-Jil 
of  the  upper  jaw.  In  many  cases^^  operation  is  contraindicated  ob 
account  of  the  age  of  the  patient,  his  low  vitality,  or  the  involvement 
of  inaccessible  parts ;  in  which  case  nothing  biit  palliative  measures 
can  be  employed. 

*  London  Lancet^  1896. 
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'rt'int  <ui    lft^»il  >lk/'t    *i|ti|fi     uitLiiTriii  Mfti-     1,^^^ 

Empybma  op  the  Antrum  op  Hiqhmore. 


EHipyenia  or  absi^e^  of  the  maxillary  sinus  h  a  coninion  affection 
reHukin^  ii^imlly  from  caries  of  the  root  of  a  tooth,  but  ali^o  from 
inflammattiry  lesions  of  tlu'  ii^reSj  and  f^omt'times  from  nasal  jjulypi. 
The  alTeL'titin  U  attended  hy  pain  radiating  in  various  direetions  from 
the, seat  of  the  tlisease,  swelling  of  the  overlying  tissues,  in  some  ca^es 
more  or  le.ss  obstruction  to  the  n^jse^  discharge  from  one  nostril,  and 
a  fc*nl  smell  or  ta^te  which  cannot  t*e  reukoved  hy  nai^al  \va>he!%  Tlie 
diiicharge  ci*mes  from  one  naris  only,  and  is  usually  intermittent, 
occurring  only  in  certain  pot^itious  of  the  head.  On  ins|>c*ction  the 
pnS|may  ?3ometime8  Ijo  ^en  entering  the  naris?  in  the  middle  meatus^ 
Teiideruess  may  be  elicited  an  pidpation  over  th^  malar  itrominenee 
c^n  the  atft-t^tetl  side^  ami  there  may  pe  marked  redness  of  the  ^«im 
corresponding  to  the  side  affected. 

The   disi^ase    may  Iw    mistaken  for  oz*ena,  dit^ease  of  the  frontal 

I  nouses  or  of  the  ethiuoiiW  cells,  or  for  tumors,  cystic  gn»wths,  and 

foreign  bodies  in  th*'  'iritntrn.'    r^is  in  the  antrum  may  be  detected  by 


K(i..  :;io. 


,-«lfy»  ^MTjcithnli   ^ 


***\*l 


itigaU'^Ie^t^ic  Jjtiiiji^^lprTra^iUutDiaAUoti  (one  b^l^slse). 


injwting  p(^roxide  of  hTdror^en  tliroiiprh  the  normal  f>pf*ninor,  when,  if 
pus  be  present,  a  discharge  of  frrith  will  take  place.  Tr^uisillumimi- 
tion  often  aids  in  a  correct  diBgnnsis.  A  small  lamp  (Fig.  310)  placed 
in  tlie  mouth  c»f  the  patient  in  a  dark  room  will  t^nsc*  a  n>sy  iHumi- 
nation  of  the  cheeks,  lips,  and  lower  eyelid  on  the  heiilthy  side.  But 
if  the  antrum  is  tilled  with  pus,  the  cheek  and  h>wer  lid  will  remain 
dark.  If  the  nionj  e^uuot  be  darkene+l,  a  [ihotographer's  focusing 
cloth  thrown  over  the  heads  of  both  jxitient  and  ptysieian  will  cx- 
ohiite  the  external  Hghl  sntficiently.  Dr.  Henry  Ohls  of  Chicago^  has 
cles<*ribed  a  new  methoil  of  tmn>«ilfuminatifm  l>y  an  ordinar)'  cautery 
electrode,  protectf*il  by  a  two-drachm  vial  I  Fig.  :il  1 ).     Tfiis  '*hoitie- 

f>o.  ail. 
If  '  ■  ■"  ' ' '  — 


Xtmumm^Maffn^ 


mswle"  Uimp  ("an  fie  i^sed  in  connR^tion  with  aiuy  ciiut*»ry  battery.  Care 
^nust  Ik*  taken  jkH  to  leave  the  eorrent  on  uk*  Kn^  ut  n  tiiuc,  for  ft'ar 
of  bulling  m\\  tin*,  el'i<Hroi)rv   SJolid  Himot^  and  foreign  bodie$»  wiitUd 
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also  render  th<'  allected  side  opaque,  wfaile  cjste  light  ttpmowiV 
tiDctly  than  the  healthy  cheek. 

Cases  are  apt  to  In*  prulongecl  even  under  the  most  approved  ^if- 
gieul  R\eai4ures, 

Treatment.— When  [uib  has  formed,  a  free  opening  for  its  evaoii- 
tion   is  usimlly  neeef«qiry,  although  some   ca^es   have  been  cun-*!  '^ 
irrigation  tlinmgh  tlie  imtuml  ]>a-«sag<?8  %%"ith    pyrojBone  ur  othf-r  v 
styptic  siihition^,  appHM  with  the  long-nozzled  syringe,    ThU  r 
nient,  however,  is  iiiiimlly  difficult  and    iinsatisfiictory. 

The  antrntn   may  he  opene*!   through    rhe   nose,    thmngh  a  \ff^ 
socket,  or  thmiigh  the  anterior  wall  abt>ve  the  alveohii;.     Prohall 
best  results  a  re  \  •l)tained  by  the  opening  th  rough  the  tooth-^iocket. 
can  beaeci^tmplisheti  by  trephines  or  drills*    The  Bminaid  ofmi*itl 
drill  is  a  favorite  (Fig.  312).     The  opening  thus  made  will  close  iui 

Fig.  312. 


BrmfnaM's  BoDC-drflt. 

few  weeks  nnlef?s  kept  free  by  some  form  of  drainage-tube,  as,  fflf 
example,  that  illustriited  in  Fig.  313,    Subsequently  the  cavities  t 

Fifj.  S13.  '*^'  '^'•P^  *^'^*^"  ^y  irrigation    with  antiseptic  x^..- 

tiorjs. 

Variou!?  sliraulating  sohitions  or   ix:)wder5  iriB 

also  be  needed,  and  ciire  in  plugging  the  opettinf 

jrjKaiii'  i>niiuimf  tiiiie  fi.r    befofe  eating  must  be  taken  to  prevent  entraoff 

three  dilTercnt  lengtlwj,     <jl    particles  ot   food. 


DISEASE  OP  THE  SINUSES. 

Empyema  of  the  sphenoidal  sinuses  h  a  rare  affection,  and  whfii 
found  \s  very  difficult  to  treat  successfully.  It  usually  causes  sevt^rp 
headache,  and  is  accompanie*!  by  a  discharge  of  puy,  whieh  sjenerallv 
escapes  tii rough  the  naso-pfiarynx  instead  of  the  nostrils.  The  ^nfts 
of  smell  and  .sight  may  be  nn>re  or  less  disturbed*  The  abscess  miiT 
open  spontaneously,  and,  if  not,  the  sinuses  should  be  ix*rfurated  and 
treated  by  irr ignition,  as  in  empyema  of  the  antra m. 

Inflammation  of  the  frontal  sinus  may  be  acute  or  chronic.  The 
acute  form  is  the  result  of  extension  from  the  nasal  mucosa  or  adja- 
cent bone,  or  of  direct  infection  tlirougli  a  wound.  The  chronic  form 
is  usually  due  to  syphilis  or  tulwrculosis.  The  chief  features  are  ijain 
and  headache,  a  sense  of  weiglit  and  fulness  in  the  forehead   witli» 
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usually,  <:'(»ryza.  There  are  swelling,  tenderness,  raore  ur  lej^s  fever, 
rigors,  ami  may  be  delirium.  The  situation  of  tlie  duct  of  the  sinus 
usually  siUtiws  tlie  esi'ajie  of  the  iuflaniTiiati»ry  prothn'ts,  and  in  sitn|jle 
eatarrhal  cases  a  s|M»utaneous  cure  results  ;  but  when  swelling  obstructs 
the  duct  the  secretions  distend  the  sinus  and  produce  severe  syinptonis. 
The  applieatinn  i>f  eocsxine  three  or  four  tiujes  a  day  may  nnluce  tlie 
swellin^^  ami  allow  the  escape  of  the  secretion,  so  that  a  cure  follows. 
The  contents  of  the  sinus  may  undergo  suppuration,  causing  em- 
pyema, and  possibly  dctnanding  sui^ical  interference.  When  the 
orifice  of  the  infiuidjbulum  can  be  found  the  sinus  may  he  waslied 
out  daily,  or  two  or  three  limes  a  week,  with  a  warm  soUition  of 
boric  acid  (gn  xv)  and  hydn^gcn  peroxide  |,"ij)  in  enough  water  to 
make  an  ounce,  by  means  of  a  syringe  with  a  long  silver  nozzle  like 
that  shown  for  anesthetizing  nasal  mucous  pdypt.  The  sinus  may 
be  opened  from  tlie  nasul  cavity  by  a  small  drilb  or  from  the  external 
surface  by  trephine  or  chisel,  the  oVjjeet  b<'ing  to  institute  thonjugh 
drainage  of  the  cavity.  Subsequent  irrigation  and  stimulation  are  to 
be  used  as  in  suppuration  of  the  other  sinuses. 


DISEASE  OF  THE  ETHMOm  CELLS. 
Ikfi^ammation  of  the  ethmoid  cells  usually  causes  severe  neuralgir^ 
pains  over  tlie  orbit  and  a  muco-purulcnt  dischai^e,  genendly  from 
one  side  of  the  nose.     Not  infrci^uently  small  polyi>oid  growths  are 

;  associated  with  the  etlimoid  disc^tse. 

Treatment. — The  object  of  the  treatment  should  be  to  remove 
any  obstruction  to  the  free  exit  of  pus  and  to  render  the  parts  as 
clean  and  as<^'ptic  n>  j>ossible.     The  cells  may  l>e  cleiinsed  by  injc^cting 

'  boric-acid  sidntions,  pyrozone,  or  other  antisepties.  The  jxiticnt  may 
ftdvantagetmsly  use  at  home  a  stimulating  antiseptic  spray  consisting  of 
thymol  gr.  ^,  oil  of  cloves  ITl  v,  terebenc  111  x,  to  the  ounce  of  licjuid 
alWjlene.  Washing  the  nr>sc  twice  daily  with  an  alkaline  solution, 
9LB,  for  example,  the  Khmles  tablets,  assists  greatly  in  keeping  the 
parts  clean.  But  even  with  the  most  persistent  treatment  the  dij^eaae 
niay  last  many  months  or  even  years,  but  a  few  cases  seem  to  recover 
spontaneously. 


RHmO-PHARYNGrnS 
RHiNOPHARYNurris,  commonly  adhxl  pist-nasal  catarrh,  is  usu- 
ally a  chronic  aftection  resulting  from  Di4sid  obstruction.  It  is  most  fre- 
quent in  a  cold,  moist  climate,  and  is  sometimes  excited  by  a  dusty 
atmcHphere.  Exci^ssive  smoking,  drinking,  and  breathing  bad  air 
also  produce  the  affei?tion. 
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iau*     ^'  '  '        ^   I  ■  .  .  ''  ■■ .       ■     '    .  ■       ■^^  -.  .     --^'j 

ing  frum  the  pliar)  nx  up  into  U|o  naao^pliacyBx.     Xlie  mwsm 
br:  lly  appMi  L    The  fn^i 

VDOi^tJikketUKl,    The  oritioe8  of  tlie  Suatuchian  lubes  miy  Ik  achei 
gwallcn,  cHui^^-estetl,  -         '    '   ''  T' .   f  »*  i4,a^6«|aent<i 

nujrning  ami  iiber  ^titig^  tUe  ffflurt  ja  ^mupy,  ooai^  eimsu^  mumi4 
(3ven  vomiting-     Tliur*'  are  ofleii  a  &eutK>  of  drj^nesh  if     '  t . 

ufftiiusivt,*  bixuth  fnjm  doeumpcKsuig  scjcretious*  aud  tJit^ 
QbtumleU. 

Treatment. — ^Munv  luihi  e^^ei^  never  apply  tor  treatmenL 
dcveUi|H'il  ca^cvs  nM|uint  r  gru;*t  il<*al  uf  patienec  011   tU**  jmn  oi 
patHiiit  Diid  (jhy^ioi^*     Direct  cau^a,  aa  na^uil  pbHtn^ction^  iidvuittk 
mill  tliv.  like,  am  in  he  renit>ve<L     K^citin^  ciiiiHe*s  i*- 
had,  iinljygieiiie  siirnnnidiii^ri,  muijt  he|Hvoul«>ilt ,  ^  Xh^  vi  ^ 
must  be  kept  hi  a  healthy  eonclitioii,  and  constitutional  trc^atmeut  if  to 
l>e  instituted  if  indieuted,     lAM*ally,  cleanliness  of  the  nar€«anil  1 -- 
pharynx  is  to  he  rt4)iight  after,     (targle,*^  are  seldom  of  ranch  a- 
npray^  and  wushes  are  ^'trktMblci     Waihin^  Jb;^*.jbiCiffing*  Ihe  eolului 
through  the  iiurte  frpm  thv  J^ni  ^f  the  h«uid  <>r  hv  ju^^aur^  i»f  ims^"^ 
poj?t-rn;i^)al  ftvringe.s  (^^ig.314)  is  ©tKcaeiqUA  ia  reinoviuir  the  Sihqi 


l^tmt'iumkX  eyrtt^ge  (tiii-ftAhfe'ifie). 


and  pre|iaring  tW  jmrt**  fi*r  local  applie4itkinfl«  ,  While  umn^  the  wtfiii 
the  jiatient  Hhonld  keep  hifi  nmuth  open,  smdi^boiild  he  ejir^'fid  tK»t  fi> 
awalltiw,  Ua  must  nlm  ys<i  v^tv  little  foree»  h>  that  the  Huid  tfill 
iwit  pam  intt*  the  Eustaeliiau  tuhe^,  Tlje  Jiohicinri  shotild  he  applied 
lukewarm.  DkihelTs  rt**lution  or  a  simple  alkaline  prepamtion  ii 
equal  parts  of  st^limii  hirarbonateand  i^iiiiii  ehlorUie^  I  dmchmt^t' 
the  mixture*  to  the  pint  <vf  water,  may  be  used,  or  Rhcxled',  t^ihlvU 
niiiy  he  ein[>loyed.  After  ch'ansin^,  astringent  or  stimulating  powder^ 
arc  of  nmi'li  service.  Mfich  l^Hietit  h  deri>iqclj  from  the  occa^ioaal 
Ui«je  of  a  powder  containing  1  jmrtof  berberine  uiuriat^  to  1  or  2  of 
aeaeja.     This  should  be  geiitlv  forced   tbrongh  the  bent  t^'  '1? 

inHU^ator  up  buck  of  thv  jiakte,  s^t  as  t^j  cover  the  yajilt  cif  ili^  |,.ar- 
ynx  and  hnlgt^  iu.the  mi-s^v-pharynx,  the  patient  being  lustruetcnl  ia 
retain   the  powder  as  lung  as  po8sil(!e» 
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Some  authorities  recommeDd  painting  the  surfiice  witli  strong 
solutions,  8iieh  ns  silver  oitrate,  5  to  10  per  cent,,  or  tincture  of 
iodine,  nb<*iit  Imlf  *?treu^th. 

For  relief  of  the  dry  neni^'ition  an  oily  spray  containing  carholic 
acid,  from  2  to  5  grains^  and  menthol  1  to  2  grains  to  the  ounce  of 
liquid  albolene,  gives  good  results  when  applied  to  the  diseased  surface. 

Thboat  Deafness. 

l>israsej^of  the  naresand  nas^i-pharynx  oft<*n  involve  the  Euntiichian 
tube'*  and  extend  to  the  middle  ear,  thus  causing  most  of  tlie  eases  of 
deafness.  Whatever  causes  obstruction  to  the  Eustachian  orifice  or 
canal  may  induce  rarc4\ietion  of  the  air  in  the  tympanic  cavity,  and 
if  hing  ccmtiniied  will  cause  depression,  with  iiiflamiuation  and  thick- 
ening, of  the  nieniljnina  tympani,  and  consecjuently  more  or  less  com- 
plete *Ieafness.  Tlie  patient  usually  complains  of  a  sense  uf  fulness 
in  the  ears  and  of  rumbling,  roaring,  and  buzzing  sounds.  Some- 
times, if  the  deafness  is  due  to  obstruction  at  the  Enstaehian  orifice, 
it  will  subside,  or  may  be  cnrf^  by  mildly  astringent  or  stimulating 
appUcatinus,  lik<"  those  already  recommended  for  rhino-pharyngitis; 
but  when  much  thickening  of  the  lining  membrane  of  the  tul>e  has 
taken  platH?,  with  conserjuent  changes  in  the  middh'  ear,  as  in  nmst 
€ases  of  long  standing,  we  may  be  well  satisfieil  to  cheek  the  progress 
of  the  disease  and  prevent  an  increase  in  deafness. 

Treatment. — First  find  the  cause,  if  possible,  and  if  due  to  nas^d 
or  pharyns^cjil  obstruction^  such  as  cause<l  by  exustoscs,  tiunurs,  aden- 
inds,  or  the  like,  it  should  be  removed  by  the  methods  recnmimeiided 
undi-r  their  res|K'ctive  headings,  and  post-na.snl  catarrh  must  rtH'cive  its 
appropriate  treatment.  When  this  does  not  sutfice,  direct  treatment 
to  the  Eustachian  tube  is  employed.  It  may  l>e  necessary  to  supply 
the  drum-<'nvity  wiih  fresh  air  by  means  of  Po!it/A*r's  method,  or,  if 
the  i-atarrhat  inflammation  has  extended  to  the  tymj>anic  cavity,  reme- 
dies may  be  intHxhiced  into  the  tympanic  chamber  by  the  Eu:stjichian 
catheter,  or  l>v  mt^licate<l  olejiginons  sprays  thn>wn  up  behind  the 
palate  with  an  atomizer  having  a  long  Ixnit  ti|),  the  nostrils  and  mouth 
being  closed  at  the  time,  or  thrown  through  one  nostril,  all  escape  at 
the  nostrils  being  prevented,  as  in  using  the  Politzer  bag.  The  treat- 
ment is  taken  up  more  in  <lctail  under  Diseases  of  the  Ear. 

Retro-nasai.  Febbous  Tumors. 
Polypi  as  they  appt^ar  in  the  nas^^npharynx  usually  originate  from 
the  periosteum,  aD<l  may  be  almost  entirely  fibrous.  The  more  filirous 
in  structure  llie  more  vascular  they  are.  They  may  attain  very  larg<» 
sijfie^  and  pnxiure  great  ilistigureracnt,  known  as  fri»g-fuce.  The  aflec- 
tion  is  rare^  and  occurs  usually  in  children  and  young  adults,  llie 
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ton<lencv  to  this  growth  usually  disappearing  by  about  tlie  tvaity- 
tifth  ycjir.  These  tumors  cause  nasal  obstruction  and  fivquent  eji- 
staxis,  and  appropriate  treatment  necessarily^  depends  upon  a  conw 
diagnosis. 

Treatment. — Fibrous  tumors  should  be  removed  through  the  mrtf 
or  naso-pharynx,  if  possible,  by  means  of  the  cold-wire  snare,  gah'smv 
auitery  snare,  or  by  electrolysis.  On  account  of  the  firmnesp  of  the 
tissue  and  its  vascularity,  the  galvano-cautery  ^craseur  is  prefemi 
When  the  tumor  is  of  large  size  the  operation  assumes  grave  aspect? 
and  presents  many  difficulties,  but  in  experienced  bands  the  life  «»f 
the  patient  is  safer  with  the  ojwration  than  without  it.  MtJid 
applications  to  the  surface  are  of  very  little  value,  exoepiing  i-' 
detergents,  and  the  author  has  seen  one  case  where  weak  solutioit 
of  carl)olic  a<»id  repeatedly  caused  haemorrhage,  apparently  due  m 
the  carlmlic  acid,  as  other  solutions  did  not  have  this  effect.  Ivm- 
tions  of  lactic  acid,  strength  20  to  35  per  cent.,  with  carbolic  acid,  5 
to  5  jHT  <»ent.,  in  water,  preceded  by  a  little  cocaine,  has  proven  very 
beneficial  in  reducing  the  size  of  the  tumor  and  preventing  recurrence 
after  its  removal. 

Hypertrophy  op  the  Pharyngeal  or  Luschka's  Tonsil 
(also  known  as  Adenoid  Grcwths). 

This  condition  consists  of  an  abnormal  enlargement  of  the  glandu- 
lar tissues  normally  found  in  the  vault  and  walls  of  the  pharinx. 
The  liyixTtroplned  tissue  apfK\ars  quite  evenly  distributed  acn)>s  th-. 
vaiilt  of  the  pharynx,  nnd  consists  of  increas(»d  connt^ctive  tissue  aii'i 
lymphoid  structure,  such  as  is  found  in  hypertrophied  faucial  t<m.-il>. 
The  new  <rr<►^vth  may  be  (piite  firm,  but  is  usually  soft  and  frial>K. 

Upon  exaniination  of  the  naso-pharynx  with  the  rhinoso>|M 
nodular  (jr  pendulous  masses  of  a  gray  or  pinkish  color,  witli  a  snnK»i:i 
surface,  are  detected.  In  young  or  munanageahle  children  it  may  K 
necessiU'y  to  palpate  the  naso-pharynx  before  an  accurate  diagmr^i-^ 
can  be  made. 

Treatment. — In  a  great  percentage  of  these  cases  the  enlanrt'^l 
glands,  untreated,  would  atrophy  at  about  the  age  of  puberty.  But  it 
must  not  be  forgotten  that  a  great  deal  of  permanent  damage  niav 
result  in  the  mean  time  to  the  general  health,  the  hearing,  and  voiir. 
I  n  fact,  tlie  advice  which  some  physicians  give  to  allow  the  child  to  out- 
grow the  (lilliculty  has  been  characterized  as  criminal.  Removal  of 
the  (liseascMl  tissue  is  advised  in  order  to  improve  the  genenil  henltb, 
mental  development,  and  formation  of  the  face  and  che.st ;  to  prt^vtiu 
inflannnaticMi  of  the  Kustachian  tube  and  middle  ear;  to  pi*event  jht- 
manent  alteration  in  the  voice  and    increased  danger  from    zvmotir 
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iliaeases.  Even  when  of  long  dii  ration j  removal  of  the  diseaste  results 
very,  if  nut  moat,  satisfactorily. 

As  pointed  Gilt  by  the  author  in  the  Jouimal  of  the  Amencan  Medi- 
eaf  AsHorkttioH  in  1894,  "it  is  not  uneommon  fiir  yon n^  children  to 
gain  within  six  months  aftor  the  openUion  friim  20  to  40  per  cent  in 
wei<rht»  and  currespondinffly  in  vig^jr  and  endnranre."' 

Whrre  opj>i>^itic»n  is  raised  to  an  operation,  or  when  for  other  rea- 
sonn  o|x- ration  is  im practicable,  aome  Ijcnefit  may  l>e  derived  from  tlie 
administration  of  the  syrup  of  the  iodide  of  iron.  Caleinm  rhk>- 
ridc  also  mij^ht  cause  in  scmie  cases  rciluetiun  of  the  hyj>crtro[>liie<l 
tissue,  I^K'al  astringents  have  proved  of  siinie  benefit  in  a  few  ciises. 
Sneeessful  results  are  obtained  by  the  use  of  chromic  acid.  The 
applications  are  made  by  fusing  a  few  crystals  of  this  caustic  tm  the 
end  of  a  flat  aluminum  pnibe,  and  passing  it  through  the  nostril  ami 
into  the  phurvngcal  tonsil,  where  it  is  held  a  few  seconds*  The 
enreness  which  folbnvs  for  several  hours  is  nt»t  severe.  The  treat- 
ment is  to  1m*  ri*pc*ated  every  tour  or  five  days  until  the  growth 
dis;j]i]>ears. 

For  the  <lirect  removal  of  the  growth  aeveml  mctlioils  may  l>e 
empkiyed.  Many  operators  scrape  the  gland  away  by  means  of  a  long 
finger-nail  or  a  sharp  curette.  The  galvano-t^utery,  with  a  bent 
electrode,  is  usei!  by  others,  but  is  painful  and  rather  un,satisfactor\\ 
Probal>ly  tlic  most  satisfactory  instrument  tVjr  tliis  |iurpose  is  I^owen- 
berg^s  forceps^  or,  In-tter,  John  N.  Mackenzie's  modification  of  this 
instnimcnt.  In  adults  hx-al  aniesthesia  by  cm^iunc  is  usually  a  suf- 
ficient jirejiaralion  for  the  of>eration,  but  in  children  chhiroforra 
aniei^thesia  is  advised  ;  in  fact,  a  general  anaesthetic  is  held  neccs- 
aary  for  a  thorough  removal  of  the  growth.  The  final  result,  as 
stated  alxive,  is  most  stitisfactory  to  the  physician  and  friends  of 
the  ptiticnt 

Tlie  subsequent  treatment  should  consist  of  mild  antiseptic  sprays 
and  powth-rs  tirrown  through  the  nares.  Those  retxjmmended  Jiftcr 
cauterization  of  tJie  turbinated  bodies  answer  an  excellent  purpose. 
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DISEASES  OF  THE  UVULA,  THE  PHARYNX 
AND  LARYNX, 

By   D,  BHADEN  KYLE,  xM.  D. 


DISEASES  OP  THE  UVULA. 

Diseases  of  the  uvula  \^dthout  involvement  of  ^urrouiKling  struc- 
ture are  of  rare  incurrence.  There  are,  however,  a  few  loc3iItze<l 
pathological  conditions  which  demuotl  at  lea^t  brief  notice. 

Elongation  of  the  Uvula. 
Elongation  may  occur  from  a  nunilx-r  of  causes.  In  autemic 
individuals,  from  (Bfeneml  weakness,  causing  loss  of  muscular  tone, 
tliere  may  l>e  relaxation  of  the  uvula  ^ivin^  rise  to  all  the  symptoms 
of  elongation.  In  such  C4isc*s  ^enenil  treatment  should  be  instituted 
for  the  relief  of  the  anj^mia  and  for  the  improvement  of  the  muscular 
tone.  Should  the  symptoms  prodiice*!  lie  of  sufficient  severity,  such 
as  j>ersistent  irritatinjr  <:'<^ngh,  asthmatic  or  choking  attacks,  or  s|>asm 
of  the  glottis^  demanding  immediate  relief,  the  application  of  strong 
astringents,  such  as  nitrate  of  silver,  10  to  15  per  cent,  s+ilutiou,  or 
10  to  20  i>er  cent  chromic  acid,  every  second  or  third  day  will  give 
tempjrary  relief.  No  IrK'al  applications  regardless  of  the  cause  will 
give  ]K»rnianent  relief  The  best  results  can  \yv  obtained  by  the 
forcible  pinching  of  the  tip  of  the  uvula  by  means  of  ordinary 
foreeps,  or  by  the  ns*^  of  the  hiemostatie  forceps,  being  carefid  not 
to  compress  the  tissue  sufficiently  to  ♦:^use  devitabziition.  When 
elongation  occurs  from  involvement  of  structure  in  tlie  naso-pliarynx, 
causing  depression  of  the  soft  palate,  thereby  forcing  the  uvula  dow^n, 
the  treatment  should  \w  directed  to  the  offending  structures  and  not  to 
the  uvuhi ;  the  same  is  true  where  relaxation  is  due  to  partial  paral- 
ysis following  scarlet  fever,  diphtheria,  and  allied  conditions.  The 
common  cause  of  permanent  elongation  is  continucil  ctitarrhal  inflani- 
niation  of  the  posterior  nasal  cavity  and  naso-pharynx,  aiusing  not 
only  elongation,  but  chnmic  thickening.  Treatment  should  be  insti- 
tuted for  the  relief  of  the  catarrhal  condition,  and,  if  the  elongation 
16  sufficient  to  produce  pharyngeal  irritation  and  eonst;nit  hacking 
coughj  relief  can  otten  be  obtained  by  the  compregaion  method  given 
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above,  the  pressure  being  sufficient  to  set  up  considerable  inflanm- 
iory  process  with  subsequent  organization  and  contraction.  ShooW 
this  procedure  fail,  the  removal  of  a  portion  of  the  tip  of  the  uvuliis 
necessitated. 

For  this  operation  a  number  of  special  instruments  have  been 
devised  and  various  methods  suggested.  These  instruments  are  all 
no  doubt  useful,  the  objection  to  them  being  that  they  necessitate  s 
straight  cut,  the  portion  removed  leaving  the  entire  tip  denuded  of 
epithelium  with  a  flat  scar  resulting.  If  the  uvula  be  rendeK^ 
insensible  by  the  application  of  a  3  to  5  per  cent,  solution  of  cocaine 
and  the  tip  grasped  firmly  with  a  pair  of  ordinary-  straight  ft»rwp% 
care  being  taken  to  exert  little  or  no  traction,  a  wedge-shaped  portioiL 
with  the  point  of  the  wedge  up  (the  portion  removed  depending,  nf 
course,  on  the  extent  of  elongation),  can  be  removed  bv  means  of  a 
small  sharp  bistonrj- — the  advantages  of  this  procedure  being  that  ik 
two  flaps  thus  formed  close  together,  leaving  a  mere  line  of  «!ar  aiw 
yet  forming  a  long  line  for  contraction,  also  that  the  lateral  flaps  pnv 
tect  the  cut  surface.  This  method  requires  no  8{>ecial  instrument  and 
in  my  own  experience  has  been  highly  satisfactory.  Care  should  be 
taken  not  to  remove  too  much  of  the  tissue.  After  the  removal  of 
tlio  portion  of  the  uvula,  the  parts  should  be  sprayed  everv  three 
hours  with  an  antiseptic  alkaline  solution  such 


R.  Sodii  bicarbonatis,  gr.  viij  (0.5)  • 

Acidi  carl)olici,  gtt.  iv  (0.25)  ; 

Glycerini,  Tix  xv  (1.0);  ' 

Aquic,  q.  .s.  ad  f  5J  (30.0).— M. 

The  patient  should  be  directed  to  take  no  irritating  foods  for  twentv- 
four  to  forty-eight  hours.  No  irritating  condiments  shonkl  be  uscil 
Haemorrhage  after  Uvulotomy. — Usually  the  simple  operatiun 
of  uviil(>tomy  is  not  attended  by  any  serious  results,  the  lueniorrhairi' 
oecurriiipr  being  only  slight.  When  haemorrhage  doej?  occur  it  is  usu- 
ally of  such  severity  that  the  ordinary  haemostatics  are  of  no  avail. 
The  simplest  method  for  the  arrest  of  the  ha>morrhage  is  to  use  the 
ordinary  needle-holder  carrying  a  curved  needle,  threaded  with  double 
silk  thread,  having  the  ends  of  sufficient  length  to  permit  of  tvinir 
outside  the  moutli.  Tlie  needle  should  he  passed  through  the  uvula 
laterally  just  above  the  cut  surface  and  each  thread  tightened  suf- 
ficiently to  arrest  the  bleeding. 

Ulceration  op  the  Uvula. 
Ulceration  of  the  uvula  is  usually  associated  with   ulceration  of 
the  adjacent  structure,  occurring  in  syphilitic  and  tubercular  condi- 
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do  us  or  lu  uiiy  of  the  specific  infliiinmattirv  processes.  In  such  ease^ 
the  treatment  shonhl  cutisist  »»r  l(K*iil  rleansini^  of  the  part.s  l>y  nieaiis 
of  hyilro^en  peroxide,  f«il lowed  by  an  alkaline  ant i .styptic  wash  such 
as  Iwric-acid  8oliition,  10  grains  to  the  ounce,  or  the  following : 


I^.  Sodii  bihoratisj 
Sodii  hie^iHMmatiX 
Acidi  earboliei,  vcl 
Toluol, 
Glycerini, 
Aqnue, 


da.  gr,  viij  (0,5) ; 

gtt.  j  vel  V  (0.05-0.3) ; 

frtt.  xv(l.O); 
q.  6.  ad  f,^  (30,U).— M, 


AIki  the  administration  of  constitiitif»nal  treatment  as  indicated  in  the 
articles  devoted  to  the  treatment  nf  thi)>c*  s|R'cial  diseases,  Ulcera- 
tic»n  following  ctitarrhal  prrK-esHPs  should  be  treated  by  the  same 
cleansiiifT  rnctbiHl,  the  surface  dried,  and  then  some  stimnlalinix  pow- 
der sliuuld  be  applied.  The  .stearate  of  zinc,  cuiit:iining  siUieylie  or 
Ijoric  acid  30  to  60  gmins  to  the  ounce,  should  \>e  used.  The  catar- 
rhal idcers  are  usually  situated  on  the  posterior  part  of  the  uvula 
and  arc  often  overlooked,  therefore  a  careful  rbinuscopic  ejtamination 
should  be  made. 

Acute  U^^mons  (CEdema  op  the  Uvula). 
As  a  rule,  the  sudtlcn  inflanmiatory  process  involving  the  uvula 
and  prn<lucin^  <pflcuia  also  involves  the  pharyngeal  structure,  but 
fnmi  hicalizctl  irritation  or  tniuma  it  may  be  limiteil  to  the  uvula 
alone.  It  suddenly  becomes  swollen,  lx>g^y,  and  sficculatcd,  pro- 
dueiu*;  a  constant  phuryng(*al  irritatu^n  and  eim8e<|Ueni  conkfh,  and 
cause.-*  iwiin  on  swallowing,  especially  when  taking  HmmL  The  uvuhi 
may  Ix'come  so  eidarged  as  to  almost  entirely  cover  the  pluiryngeal 
wall.  When  the  proci^^s  is  nipid,  causing  sudden  cedema,  the  surface 
should  he  coated  over  with  a  10  per  ct»nt.  solution  of  cocaine  and 
tlie  cedematous  tissue  fillt*d  with  multiple  punctures  by  means  of 
a  sharp-pHjinted  bistoury,  or,  lH»tler,  the  <ltiuble-cutting  aspirating 
nei»<lle.  During  the  puncturing,  protection  should  be  afforded  the 
pharyngt^al  wall  by  placing  back  of  the  uvula  s<ime  solid  body  : 
the  short  curve  of  an  ordinary  double  retractor  answers  very  well. 
After  the  puncturing  the  tissue  sInMild  he  thoroughly  cinmsed  and 
ooateil  over  with  some  mild  astringent  such  as  tannin,  ♦!  to  o  j>er  cent, 
solution,  or  a  weak  solution  of  sulphate  of  eoppiT,  1  to  ti  grains  to 
the  ounce.  Splendid  results  may  be  obtained  by  dpraying  the  parts, 
after  the  puncturing,  with  ice-w^ater. 
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Ohbonio  nvnuns. 

Chronic  uvalitis  is  almost  aniveraally  found  associated  withcfanmie 
pharyngitis  or  naso-pharjngitis,  and  is  dependent  almost  endrdy 
upon  an  intensification  of  the  causes  underlying  these  procesKs. 

The  treatment  should  be  directed  to  the  associated  conditioo. 

TUMOBB  OF  THB    TTviTIjA. 

Tumors  of  the  uvula  proper  and  not  involving  the  adjacent  3t^l^ 
tures  are  rare.  Occasionally  it  may  be  the  site  of  single  or  mnltipk 
papilloma.  The  tumor  should  be  removed  hy  means  of  the  bitiaf 
forcci)s,  being  careful  to  produce  as  little  laceration  of  structore  i^ 
possible,  the  necessary  wound  being  treated  by  a  cleansing  alkalis 
solution. 

BiFTO  Uvula. 

This  condition  exists  quite  frequently,  and  although  in  itself  it  is 
strictly  a  malformation  and  not  a  diseased  process,  yet  it  mav,  owing 
to  its  shape,  extent,  and  faulty  action,  give  rise  to  tickUng  of  tie 
pharynx,  followed  by  an  irritating,  hacking  cough.  Instead  of  re- 
moving one  |>ortion  of  the  uvula,  the  inner  surfaces  of  tlie  t^'O  por- 
tions should  bo  denuded,  permitting  the  contact  of  the  two  granulatini! 
surfaces,  and  thereby  forming  complete  union.  If  there  has  been 
slight  elongation,  the  contraction  following  the  sc^r-tissue  ibrmatioD 
will  be  sufficient  to  correct  it  without  the  removal  of  any  structure. 
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Acute  Phabynoitis. 

An  acute  inflammatory  process  involving  only  the  phan'ngeal 
wall  may  occur,  but  as  a  rule  there  is  involvement  of  adjacent  struc- 
tures; even  iu  less  severe  cases  the  posterior  pillars  are  -involved, 
while  in  severe  eases  the  anterior  and  posterior  pillars,  the  uvula,  ton- 
sil, and  peritonsillar  tissue  are  implicated. 

The  lesion  may  be  due  purely  to  a  local  irritation  or  mav  l)e  a 
local  manifestation  of  some  constitutional  condition,  or  may  be  asso- 
ciated with  or  occur  as  a  sequel  of  the  latter.  The  symptoms  pro- 
duced, regardless  of  cause,  are  very  much  the  same,  and  plans  of 
rational  treatment  are  naturally  based  on  the  etiological  factors,  either 
primary  or  secondary.  First,  then,  treatment  for  the  immediate 
relief  of  the  distressing  symptoms ;  and,  second,  the  appn)priate 
treatment  for  such   conditions,  constitutional   or   local,    which    mav 
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give  rise  to  attacks  (»f  acute  pluiryugitis.  For  exmiiple,  the  attack 
may  Im?  tlue  to  ititctitinal  or  giistric  irritatitmi  or  to  a  gouty  or 
rheumatic  iliatheKis ;  the  general  treatment,  therefure,  siiould  be 
ilirtH'to*!  to  the  relief  of  the  mulerlying  cause.  It  must  also  be 
rem(*uilMTed  that  acute  pharyngitis  is  frequently  associatetl  with^  or 
really  a  continuation  of»  an  aeule  inflanimator}'  proeei^a  of  the  post- 
nasal cavity.  In  such  case^  the  treatment  should  be  directed  more  to 
the  naso-pJiarynx  than  to  the  pharynx  proper.  In  the  treatment  of 
an  acute  inflMnimatory  prrwe^s  of  the  j)harynx  it  shouhl  also  be  borne 
in  mind  that  f<*r  the  |)erf(>rmance  of  pliysiolngieal  function  the  t-isnue 
is  richly  supplied  with  bhMKl-vessels  and  epithelial  cells,  and  that 
after  desquamaliou  the  surface  epithelium  is  rapidly  re]>r(»duced  (nnn 
it8  dense  genetic  layer.  Besides  the  cxmditions  mentioned  above  as 
etiological  factors  it  must  he  remembered  that  the  adrniuistnition  of 
certiiin  drugs  that  are  eliminated  by  the  mucous  membnme  may  be 
the  cjiusc  of  tJie  inflammatory  process.  Of  such  drugs  the  iodine, 
bromine,  and  phosjiliorus  preparations  may  be  namnl.  Their  prompt 
withdrawal  is  usually  the  rmly  trfj^tmcnt  neMvssary. 

Wiicn  the  inflammation  is*  limited  to  the  pharynx  the  remedial 
agents  should  and  can  be  applial  directly  to  the  part;  this  can 
be  done  in  a  number  of  ways  :  by  means  of  gargles,  sprays,  the 
direct  application  by  meaaB  of  cotton  and  applicator,  or  in  the 
form  of  lozenges.  If  the  patient  is  seen  in  the  early  or  first  stiige 
of  the  inflammatory  process,  the  treatment  indicated  is  vastly  dif- 
ferent from  that  demanded  when  it  has  reached  the  second  or 
exudative  stage.  It  must  t>e  remembereil  that  in  the  first  stage 
the  patliidogical  alteration  is  not  a  structural  one»  bat  is  entirely  lim- 
ited to  the  vessels;  that  the  mucous  membrane  has  its  normal  lubri- 
cating sciTretion,  which  is  furnished  by  the  muecius  glands  located  in 
the  submuc»osa  ;  that  in  the  first  stage,  or  stage  of  engorgement,  the 
pressure  exerted  by  the  now  over-^listcnded  arterioles  and  capillaries 
cuts  off  this  normal  sccretifm  by  the  tem]x>rarj^  occlusion  of  the  exciv- 
ton.'  ducts,  and  therefore  the  surlnce  will  l>e  dry  and  irritatctl.  The 
object  of  trejitment  in  this  stage  shfudd  be  depletion  and  ihc  rapid 
relief  of  the  vascular  engorgt^ment.  To  accomplish  this  the  same 
principles  that  are  applicablr  to  any  other  locidi/xMl  inflammatory 
process  should  be  employed  here.  The  local  or  constitutional  applica- 
tion of  such  agents  as  cause  relaxation  of  tissue  will  bring  about 
dejiletion,  if  not  more  ra|ndly,  at  lea^tt  more  in  accordance  with 
Nature's  process,  than  by  the  appliaition  of  astringents  or  remedies 
which  contract  the  tissue.  While  it  is  jx>ssible  to  relieve  the  en- 
gorgement and  cause  contraction  of  the  vessel,  and  even  re-establish 
rirtnilation  and  secretion  in  local  sj>ots  of  inflammation,  yet  the 
irritation  pniduced  by  the  application  of  such  remedial  tigents  to 
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tin*  iU'lionte  macfius-membranc  surface  may  augment  the  veiy  c«- 
dition  you  arc  aiming  to  relieve.  Instead,  then,  of  the  applntki 
of  such  solutions  as  iodine,  nitrate  of  silver,  etc.,  there  shonUk 
administeiXKl  locally  and  internally  such  drugs  as  pilocarpine, spi- 
nioq)hine,  iiKH.*ttc,  tartrate  of  antimony,  and  other  drugs'  in  che«c 
line.  These  should  be  administered  in  small  and  frequently  reptaiel 
doses.  An  effervescing  tablet  containing  ^h^  ^^  ^  g™>i  ^^  P^ 
pine  allowed  to  dissolve  slowly  in  the  mciutli  and  repeated  every  kor 
for  three  or  four  doses  will  usually  give  relief. 

The  administration  of  drugs  which   act  on    the  vasomotur  sysU 
osuising  e(mtraction  of  the  vessel-wall  may  ^ive  the  desired  result  ui 
is  i)referal)le  to  the  local  application  of  any  irritating  agent    If  6 
ii)flammat(»rv  proot»ss  l)e  localized,  a^^tringonts  may  be  uswd  withpnii 
n»sults,  but  if  the  process  involves  the  entire  pharyngeal  surface  ibtj 
should  not  l)e  useil.     If  the  throat  is  irritable  or  the  rawfceliitt:^ 
present  of  which  the  ])atient  so  frequently  complains,  local  «cdativt? 
should  be  used.     The  |iarts  should  be  sprayed  with  a  bland  oilw> 
tainiuf^  three  dn)ps  of  oil  of  sandalwood   to    the  ounce,  the  oil  rf 
sandalw(MMl  being  decidedly  sedative  to   the   mucous  membrane  vi 
the  l)lan<I  oil  serving  the  double  purpose  of  a  lubricant  andap 
tet^tor.    To  some  patients  the  oily  preparations  are  decidedly  disagree- 
able ;  in  such  cases  the  surface  may  be  sprayed  with  a  weak  axaiv 
solution  not  stronger  than  2  or  3  per  cent.,  the  object  being  more > 
relieve  the  irritation  than  to  cause  contraction  of  the  vessels.    TOw 
menthol  is  useil  for  the  relief  of  this  condition  it  shiMild  not  exwel 
two  grains  to  the  ounce.     If  used  in  combination    with   cjirapfe- 
much  bettor  results  are  obtained.    The  following  usual Iv  gives  tS&- 

11.  Camphone,  gr.  ij  (0.10); 

Menthol,  (crystal.),  gr.  ij  (0.10); 

Olci  sjintali,  gtt.  iv  (0.2) ; 

AllM>lcni  (liquid.),  f5j  (30.()).— M. 

Should  the  severity  of  the  symptoms  demand  internal  medicariim. 
we  have  in  c(KJcine  in  small  doses  the  best  remedial  agent.  WIh-b 
the  pharyngitis  is  not  deiwndent  uix)n  purely  local  conditions,  bui 
is  caused  by  gastro-intestinal  or  hepatic  disturbances,  immediate  at- 
tention should  be  given  to  the  gastro-intestinal  tract.  A  purgative 
should  be  given,  followed  by  a  saline ;  such  as  the  administration  ci 
one  to  three  grains  of  calomel  to  one  grain  of  compound  colocvnth 
powder,  followed  by  a  saline  that  will  stimulate  glandular  secretion. 
This  can  be  accomplished  by  the  administration  of  two  to  four  draclimi^ 
of  the  granular  eflcrvescing  phosphate  of  sodium,  which  niav  he  i^ 
pea  ted  three  times  daily. 
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III  the  secood  or  exudative  stage,  where  the  vessels  and  glands 
have  relieved  themselves  of  engor^feinetit,  very  little  medieation  is 
required.  If  the  secretions  are  prnfiisc  and  teiiaeiiHis,  the  meml>mne 
should  be  eleansed  with  a  simple  alkaline  wash.  If  the  inflammation 
is  l*)ealized,  due  to  any  of  the  :dMive  eaus«*s,  and  does  not  involve  the 
entire  pharyngeal  surface,  astringents  may  he  used.  Sneli  sulntiuns 
as  3  per  cent,  chloride  of  zinc,  ahim^  5  to  10  grains  to  the  ounce,  or 
elilnnite  iif  potash,  H)  tu  1.1  grains  to  the  ounce,  should  lie  applied  h\ 
means  r>f  sprays,  or,  better,  by  means  of  eutton  and  an  appticatiin 
When  the  inflammation  is  hiealized  to  the  margins  of  the  pliarj  ngeal 
w^alh  which  is  often  the  ease  ifdepndent  U]mn  gnstrt*-intestinal  irrita- 
tion, relief  can  be  obtained  by  the  use  of  a  mild  astringent  such  as 
the  compuiod  tincture  of  benzoin  with  equal  parts  i*f  50  per  cent, 
Imro-glyceriile.  Should  the  s<:»cond  stage  not  pass  rsipidly  c*ii  into 
resi>lution,  the  hy|»ersiHTetion  and  elabonvtion  of  mucus  can  be  con- 
trolled by  the  administration  of  minute  doses  of  belladonna  in  the 
form  of  atrijpine,  or  aconite  in  tlic  fi>rm  of  aeonitine — of  either,  tlie 
jh^  to  jl^  of  a  grain — not  rcfK^ated  oftener  than  every  three  or  four 
hours  and  only  to  the  point  of  l>eginning  physiologiejil  eifects*  Thc!^ 
drugs  apparently  have  a  s|KH*ifie  action  on  the  faocial  cireulatitm.  It 
is  not  necessarj^  U*  confine  the  patient  to  bis  rcmni  unk'ss  tbe  severity 
of  the  local  condition  leads  to  thrtatening  constitutional  symptoms. 

Simple  Chronic  Pharyngitts. 
Chmnic  pharyngitis  is  usnally  a  secondary  condition,  not  secondary 
to  repeate<l  attacks  of  acute  inflammation,  but  assc^ciatcd  with,  or  de- 
pendent uiM>n,  pathologieid  lesions  elsewhere,  such  as  ebnmic  naso- 
pharyngitis, gastro- intestinal  irritation  ;  cardiac,  hepatic,  or  renal 
changes ;  also  snch  crmditions,  as  rheumatism  and  gout,  where,  by 
the  presence  in  the  bhxxl  and  seereti*ms  of  uric  aei*!,  and  by  its 
elimination  from  the  mucous-membrane  surface,  there  is  established  a 
glow  chronic  inflammatory  procTSS  with  increase  in  the  connective- 
tissue  elements.  (Generally  in  valvular  lesions  of  t lie  beart,  especially 
mitral  disease,  there  is  a  slowed  venous  circulation  ;  in  such  cases  there 
IS  a  cyanotic  condition  priwluctMl  in  the  mucous-memtjnine  surfaces, 
especially  those  surfaces  which  are  surrounded  or  backed  up  by  Iwny 
or  c4irtihiginous  wall  ;  this  is  es|iecially  noted  in  the  mucous  mem- 
brane of  tlie  pharynx  as  well  as  in  the  continuous  and  contigmtus  struc- 
tures. When  due  to  obstruct-ed  circulation  the  thickening  produced 
is  entirely  within  and  de[K'ndent  upon  the  over-distended  ves&elg,  and 
thus  the  real  condition  existing  in  the  tissue  is  that  of  a  pressure- 
atnipliy.  This  same  ciindition  may  be  productefl  by  lesions  of  the 
kidney  and  liver  in  which,  from  fibrous  contrttctit)n  due  to  intersti- 
tial inflammatory  processes,  there  is  interference  with  the  general  cir- 


764  DISEASES  OF  THE  PHARYNX  AHI)  LABTSZ 

dilation  and  sccondar}'  cyanosis  of  miioous  membrane.  These  iu]^- 
ant  |>c»int8  must  not  be  overlooked,  as  curative  treatment  and  mmt 
|m>gnosirt  de]H'nd  entirely  upon  their  recognition. 

As  this  <H>ndition  is  largely  a  secondary  one  the  treatment  hf^ 
be  dinn^toil  toward  the  underlying  etiologicral  factor,  as  local  treatM: 
will  l)e  only  i>alliative  until  the  active  cause  has  been  remnvwL  It 
would  \wi  impossible  in  this  article  to  outline  plans  of  treatmeDife 
the  many  underlying  causes.  For  the  relief  of  the  local  irritaMaaJ 
diminished  secretion  which  are  influenced  bv  atmospheric  Am- 
stimulating  solutions  should  be  used.  In  the  essential  oils  ire  brf 
possibly  the  best  remcilial  agents.  The  topical  a])pIication  bvuxax 
of  cotton  and  probe  of  the  following  I  find  to  give  the  most  reiki: 

^.  Ol.  picis  liquidie,  gtt.  x-xx  (0.65-1.3); 

Ol.  olivaB,  f  §  (30.0).— M. 
Or, 

^.  Ol.  pini  sylvestr.,  gtt.  x-xx  (0.65-1.3); 

Ol.  eucalypti,  gtt.  v-x  (0.3-^.65); 

Albolcni  (liquid.),  f  ^j  (30.0).— M. 

Stimulating  action  may  be  increased  by  adding  to  the  above  1  gnin 
of  menthol.  This  will  increase  normal  secretion,  lessen  the  dniKK. 
and  by  so  doing  lessen  the  tendency  to  accumulation  on  the  surte 
and  tlicroby  liability  of  lodgment  of  bacteria.  If  the  alteration  i: 
tlu*  tissue  bo  truly  chronic,  with  the  formation  in  the  submiio^ 
of  new  connective-tissue  elements  leaving  permanent  thickening,  o:. 
from  the  over-distended  vessels  in  cyanotics  conditions,  with  subsdjutr 
atrophic  chancres  in  the  epithelial  and  conneotive-tissuo  structim^.- 
permanent  cure  cannot  be  effected.  Should  the  patient  be  addu'tn: 
to  the  use  of  tobacco,  especially  excessive  smoking,  its  use  should  ^ 
prohibited. 

Follicular  PHARYNoms. 

This  condition  is  limited  strictly  to  the  pharyngeal  mucous  menh 
brane  and  is  an  involvement  of  the  muciparous  glands  and  surroiini- 
ing  lymphatic  structure;  it  occurs  more  frequently  in  individual? ot 
a  lymphatic  temperament  and  a  highly  nervous  organ iziition.  It  ma- 
occur  at  almost  any  age,  the  most  aggravated  form  ocourrini^  in  indi- 
viduals whose  ocjcupation  requires  continued  use  of  the  voice  and  ii 
is  seen  in  what  is  called  "  clergyman's  sore  throat."  Besides  the  num- 
ber of  small  round  nodules  there  are  also  present  in  the  muoyj? 
membrane  engorged  and  over-distended  vessels.  The  treatintiit 
should  be,  first,  the  careful  attention  to  the  general  health  of  tin 
patient,  and  second,  the  local  treatment  of  the  follicles  and  entp^rfiJ 
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^▼eaaeleu  The  patient'»  general  condition  should  Ix?  iraproved  by  the 
administrutioo  of  such  tonic  agents  as  the  various  preparations  of 
iron,  mix  voruica,  eod-liver  oil,  hypophofctphites,  etc.  Tlie  etjnstitu- 
tifinal  treatment  must  depend  entirely  on  the  elinic-al  indications 
presented  by  the  patient,  and  muBt  l>e  determined  by  the  practitioner. 
In  the  early  nr  iM-iite  stage  where  pernument  strueture-cliange  has  not 
taken  place  I  liiive  obtained  excellent  results  from  the  ad  mini. stmt  iou 
(if  driigri  wliicli  are  eliminated  by  the  mucous  membrane.  The  follow- 
ing 5honld  be  administerc<l  three  times  daily  : 


^. 


Phosphori, 
IiMliui, 
Broniini, 
Vini  Xeriei, 


gr.T^y  (0.0006); 
gr.^-i  (0.008-0.001); 
gr.i-|  (0.008-0.001); 
5j  (4.0).— M. 


The  distresising  congh  and  c^instant  irritation  can  be  relieved  by 
the  adniinistnition  uf  codeine,  in  diwe-s  of  one-hvelftli  t*>  one-eighth 
of  a  grain^  three  or  four  times  daily.  As  to  the  treatment  of  the 
actual  fiillicle,  the  applicati<m  of  the  galvano-cautery  should  be  the 
last  resfirt^  ah  its  ns*'  neeesvsitates  the  destrnction  not  oidy  of  the 
follicle  but  also  siime  of  the  healthy  surrounding  structure,  with 
Bubscf|nent  fibrous-tissue  foruiation,  whilst  the  contraction  is  marked 
when  due  to  bums,  and  the  app!iciiti<jn  i^\f  the  galvano-cauter}'  prac- 
tically amounti*  to  n  burn.  Each  follicle  may  l>e  touched  with  a 
20  per  cent,  chnmiic  arid  soluticm^  or  the  dilute  hydrochloric  acid. 
This  can  1m?  done  without  contact  to  the  surrounding  structure  if 
a  fine-pointed  applicator  is  U8e<l  *jn  the  point  of  which  is  tightly 
wrapped  a  small  portifni  of  absiirbent  cotton  ;  the  cotton  is  satn- 
rateil  with  the  solution  and  the  excess  dried  oif  with  anotlier  piece 
of  cotton  and  then  applied  directly  to  the  follicde,  using  very  little 
pressure.  In  more  obstinate  eases  the  simple  puncturing  of  the 
follicle  by  means  of  a  sharp-jJointCHJ  a]>plicator  or  j>robe  is  sufficient. 
Belief  of  the  engt^rged  vessels  may  be  obtaine<l  in  the  same  way. 
Should  the  condition  be  chronic  with  fixed  tissue  alteration,  the  appli- 
cation of  the  galvauo-cautery  is  wa minted.  The  neetlle  should  be 
fine-pointed  and  heateil  to  a  white  heat  and  should  be  applied  direct 
to  the  follicle,  care  being  taken  not  to  penetrate  ityo  deeply  into  the 
tissue  and  not  to  involve  the  healthy  surnjunding  structure,  I  have 
0$en  cases  in  which  a  great  number  of  follicles  have  been  removed  by 
the  galvano-cauter>'  several  years  previous,  in  which  the  condition  of 
the  pharynx,  brought  ubout  by  the  extensive  aud  possibly  careless 
cauterization,  was  much  worse  than  that  originally  pnxluced  by  the 
follicular  [pharyngitis.  When  follicular  pharyngitis  is  associated  with 
naso-pharyngeal  catarrh^  treatment  for  the  associated  condition  shoidd 
be  instituted. 


766  DISEASES  OF  THE  BHAItYIfX   AND  LARYSX. 

Dry  or  Atrophic  Phabynoftis  (Phabynoitis  Sicca}. 

Dry  phun^ngitis  is  usually  spoken   of  as  a  chronic  inflammstor 
pnK'es.s.     It  is  in  reality  not  an  inflammatoiy  process,  but  a  patki' 
l<»p(*iil  alteration  produced  in  the  mucous  membrane  secondary  to sotl 
]mK»e<s(»s,  and  necessarily  involves  a    number  of  causative  Ams^ 
It  may  follow  chronic  pharyngitis,  either  simple  or  follicular,  wbtR. 
from  fihroid-tissue  formation  in  the  submucosa,  the  vascular  suppk 
l)oin^  diminisluHl,  there  is  subsequent  atrophy.      This  contraction  a- 
Volvos  the  subniucosa  and  the  muciparous  glands,  as  well  as  the epiir 
lial  layer.     Vynm  the  amount  of  fibrous  tissue  and  the  alteration  p 
<1u<»(h1  in  the  structure  involved  in  the   contraction,  as  well  a?  ii 
extent  of  the  area  involve<l,  will  depend  the  prognosis  as  to  palliatiot 
or  cure;  for,  if  the  pn)cess  is  well  advanced,  no  amount  of  local (f 
constitutional  treatment  will  alter  the  already  formed  fibrous  tea 
or  arrest  its  contraction.     The  process  may  be  limited  to  the  phaiyni 
or  it  may  he  subsequent  to  the  same  condition  pre-existing  in  ik 
anterior  nasid  cavity  and  naso-pharynx ;  when   such  is  the  case,  ihe 
morbid  j)nK»ess  involving  the  true  pharyngeal   surface  is  somevta 
(liflcrcnt  and  is  more  amenable  to  treatment  than  when  secondary  id 
hK'alizcHl   inflammatory  conditions  of  the  plmrynx.      This  is  true  k 
the  following  reasons :  The  condition  is  brought  about  by  mechanical 
irritation,  instead  of  by  spreading  by  continuity   of  tissue  from  ibc 
nasiil  mucous  membnmc.    With  atrophy  of  the  mucous  membrane  of 
the  nasal  cavities  tJKTc  is  marked  enlargement  of  the  space  fortniD?- 
niission  oi'air ;  this  allows  an  increase<l  volume  of  air  to  pass  throud 
the  nasal  cavities.     Owing  to  the  altered  condition  of  the  menibrant, 
cvcMi  the  normal  amount  of  air  would  not  be  physiologieallv  aliens 
in  tcni])cratnrc  and  moisture,  much  less  the  incroastMl  volume.     Thi> 
in  itself  would  act  as  an  irritation  to  the  pharyiioroal  wall.     The  cili- 
ated epithelium  has  also  lost  its  function  owing  to  the  atrophic  pn)oe?? 
of  the  nasiil  mucous  membrane  ;  therefore  the  particles  of  dust  i^rriiJ 
in  by  the  air,  instead  of  lodging  and  being  expelled,  pass  dirtH.*tly  inii- 
the  naso-|)liarynx  and  j)liarynx.     Still  another  source  of  irritation  i? 
the  lodgment   in  tli(^  naso-pharynx  of  the  altered  secretion,  together 
with  its  iulection  by  saprophytic  bacteria.     The  fact  that  such  ca^i-j 
are  more  amenable  to  treatment  does  not  dej>end  so   much    uj)on  tiio 
structural  alteration  of  the  tissue  as  it  does  upon   the    fact   that  tin 
pre-existing  condition  in  the  anterior  nares  and  naso-pharvnx  dirtt*^ 
attention  to  the  |>harynx  proper,  and  trciitment  can  be  instituted  early. 

The  varieties  of  dry  pharyngitis  due  to  other  causes  present  ilie 
same  a])]>earance  cliniwilly,  but  difler  very  much  in  their  structural 
alteration.  For  instance,  in  dry  pharyngitis  due  to  certain  fumes  or 
vapors  the  change  is  limited,  at  least  for  some  considerable  time,  t«» 


the  epithelial  kyer»  and  the  d i scon dnoa nee  of  expotsiire  to  such  fuitjes 
will  usuiitly  proiuote  a  rapid  recovery.  The  variety  seen  in  diubetes 
mcIlitiH  alsd  presents  ver^*  little  structund  eliaij|^  ami   retpiires  no 

»84'par.ite  treatment  other  than  that  indioated  in  the  article  on  that 
apceial  tlisease.  A  mild  variety  of  dry  pharynptis  raay  be  indu€€*d 
V>y  nasal  ohstrnetion  tensing  moiith-breatliing.  Tlie  treatment  is  obvi- 
ous :  remove  the  nasal  ubstruetioiL  If  this  .shonlcl  be  done  early, 
before  any  structural  change  has  taken  place  in  the  pliarj^ngeal  tissue, 
I  the  irritatt^l  meml>rane  will  nipitlly  rt^itrn  to  normal,  l>ut  should  the 
ulistruetion  Ijt"  of  long  standing,  the  condition  of  the  pliaryog^^al  tist?ue 
^     will  he  that  induced  by  any  chronic  inflammatory  process*    Irresjiecti ve 

*  of  ciius<.'  the  appearance  presented  by  the  raucous  mend»nine  is  the 
^  Kime.  The  surface  is  dry  and  wrinkled  and  has  the  apix'amnce  of 
^     having  been  coatetl  over  with  a  thin   layer  of  varnish.     Lcx^alized 

*  imisses  of  t flick,  tenacious  secretion  of  a  greenish  or  brownish  c*>lor 
'  are  fn»* |Uently  present;  this  gives  rmi  to  the  sscnsation  of  a  foreign 
'      body  in  the  throat,  causing  eough  and  coDtiDual  effort  at  expulsion. 

It  has  l>een  my  own  exiKTience  tliat  solutions  ust^fl  by  the  patient 
rarely  cleanse  the  membrane.  While  the  patient  should  be  given  a 
ikilution  for  this  purpose  to  use  twc*  or  three  times  daily,  to  ensure 
jktAmH  cleansing  he  should  be  seen  by  lb*-  attending  [diysieian  at  least 
every  other  day,  or  Ix^tter  daily,  and  the  tiritxl  secretion  Ik*  thomuglilv 
removed,  preferably  by  swabbing  the  entire  surface  with  hydrogen 

(peroxide  and  water  equal  parts,  followed  by  an  alkaline  wash  8uch  aa — 
I  1^.  Sc'Klii  bicarbonatis, 

I  Sodii  bilH>nitis, 

I  Sodii  ehloratis, 

I  Potassii  bicarbonatis, 

Aquie, 
This  solution  should  be  as  hot  as  can  be  l>orne  by  the  patient*  This 
«hould  be  followed  by  a  gargle  of  equal  fiarts  of  hydrogen  peroxide, 
aqueous  extract  of  hamamelis,  anil  cinnamon  water.  The  membrane 
aho  Id  be  tlioroughly  drie<I  by  pledgetvS  of  absorbent  cotton  care- 
fully mopped  over  the  surface  and  a  mild  stimidating  solution  ap- 
plied. Better  results  will  Iw  obtained  by  the  direct  application  of 
ijuch  solutions  than  when  applieil  by  sprays.  For  the  local  stimula- 
tion one-half  to  one  drop  of  oil  of  mustard  to  an  uimee  of  albolene 
or  liquid  vo^seline,  a(jplieil  every  other  day  directly  to  the  diseased 
surface,  is  the  best  agent.  P^cpially  good  results  can  be  obtained  by 
using,  after  cleansing  and  drying  the  membrane,  plcnlgets  of  cotton 
satunitetl  with  an  ointment  of  iehthyol  and  lanolin  equal  parts,  the 
pledgets  being  far  back  in  the  nostril  from  tifteen  to  ihiriy  minutes 
or  until  there  is  marked  stimulation  of  the  membrane* 


M,  gr.  XV  fl.O)  ; 

fjij  (60.0).— M, 
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Tlie  olyt^ct  of  such  applications  is  to  produce  merely  a  hyperm 
of  the  ves!«eLs,  and  care  must  be  taken  not  to  set  up  too  violent  irria- 
tioii  or  the  resulting  inflammatory  condition  will  entirely  off?tt  i^ 
benefits  of  stimulation.  Even  after  the  most  thorough  cleaning « 
the  membrane  tliere  is  a  tendency  to  the  rapid  accumulation  of  tke 
altcRHl  secretion,  and  for  the  relief  of  the  distressing  symptoms  oihJ 
by  this  accumulation  there  should  be  prescribed  fortlie  patient  an* 
prejMiration  which  not  only  lubricates  the  jwirts,  but  also  softens  tli 
secretion.     The  follo>ving  formula  will  produce  the  desired  effect: 

^-  Menthol.,  gr.  v-x  (0.3-0.65); 

Alboleni,  vel 
Vaselini  (liquid.),  f  ^  (30.0).— M. 

The  special  constitutional  treatment  should  consist  in  the  adminir 
tratit)n  of  drugs  which  directly  affect  glandular  secretion  and  arer 
least  partially  eliminated  by  the  mucous  membranes.  In  thegenen! 
treatment,  beside  such  agents  as  are  administered  for  direct  effecrontbi 
diseased  area,  it  is  well  to  give  some  dnig  that  will  ensure  the  re<nih: 
and  free  movement  of  the  bowels,  not  so  much  bv  its  purgative  acds 
as  by  its  stimulation  of  glandular  secretion.  For  tliis  purpose  thr 
phosphate  of  soda  should  be  given  in  from  2-  to  4-draclim  doges iniie 
form  of  the  granular  effervescing  powder,  twice  or  thrice  dailv,  tk 
frequency  and  size  of  the  dose  depending  upon  the  therapeutic  effec 
and  tho  clinical  indications.  The  iodides,  in  the  form  of  io<lide'' 
potassium  and  sodium,  from  their  therapeutic  action  on  glandukr 
secretion  arc  unciucstionahly  indicate^l  and  beneficial,  but  as  theo:D- 
dition  rc(juircs  their  continued  use  they  are  general] v  followed  hvtk 
gastric  irritation  which  the  long-continued  use  of  these  dru&s  prodW 

The  arsenical  prej)a rations,  however,  are  equally  effiaicioas, ani 
owing  to  their  lessened  tendency  to  produce  gastric  irritation  are  PR- 
ferable.  The  best  results  wdll  be  obtained  by  the  adininistratiou'i 
from  gr.  .^^  to  -^^  of  the  double  sulphide  of  arsenic  given  in  pill-funr. 
three  times  daily  after  meals.  Besides  the  special  treatment  giver, 
appropriate  remedies  administered  for  the  improvement  of  the  genenl 
condition  will  aid  materially  in  the  successful  treatment. 

Infective  Pharyngitis. 
This  condition  is  somewhat  similar  to  true  diphtheria  of  the 
pharynx.  The  infecting  bacteria  are  the  streptococci,  although  thert? 
are  frequently  associated  germs.  It  is  usually  sudden  in  its  ons*:. 
and  the  pain,  fever,  and  difficulty  in  swallowing — in  fact  all  symp- 
toms— are  out  of  proportion  in  severity  to  the  appearance  <•' 
the   localized   lesion.      The   small  white   patches  which  appear  ca 
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the  tonsils  and  pharynx  are  areas  of  liquefactioD  and  eoagulation- 
necrmh. 

The  treatment  shaultl  consist  at  first  in  the  thorough  purgation 
secured  by  the  administration  of  minute  doses  of  calomel  ( j^^  grain) 
and  soda  (1  grain)  every  half  hour  for  ten  doses,  followed  by  a  saline. 
The  spots  j^hould  be  thoroughly  mopped  with  L<'»ftler'8  solution.  This 
should  be  repeated  from  one  to  tliree  times  daily  until  the  tendency 
to  ulceration  disappe^irs.  The  patient  should  be  instructed  to  use 
every  two  hours  a  gargle,  as  follows : 

^«  Extracti  hamamelidis  (aqueous)^ 
Aquie  cinnamomi, 

Hydrogenii  pcroxidi,         da.  f^j  (30.0); 
Chloral  Iiydrate,  gr*  vj  (0.4). 

Sig. — Dilute  in  equal  parts  of  water  and  use  as  a  gargle  every  two 
hours. 


Acute  Rhexjmatic  Phabyngitis. 

The  iiric-acid  diathesis  manifests  itself  systemically  and  locally 
in  a  number  of  forms.  In  any  variety  there  is  produced  in  the  secret- 
ing or  glandular  structures  a  certain  amount  of  irritation  due  to  the 
presence  of  the  uric  acid.  This  is  due  to  the  fact  that  wlien  an  excess 
of  elimination  is  demanded  by  the  excretory  organ  the  necessity  of 
the  elimination  is  beyond  the  power  of  the-  function  of  that  organ  ; 
and  other  secreting  surfaces,  such  as  the  skin  and  the  miicnus  mcra- 
branes^  aid  as  eliminators.  The  exciting  factor  of  an  attack  is  usually 
exposure  to  cold  and  dampness,  especially  if  associated  with  any  les- 
sened vitality  of  the  individual.  The  attack^  as  a  rule,  comes  on 
suddenly. 

Treatment. — The  daily  hai)its  of  the  individual  should  be  care- 
fully studied  ;  if  they  are  sedentary,  exercise  to  the  point  of  artual 
fatigue  must  be  insisted  upon,  so  that  there  is  a  demand  on  the  reserve 
force  of  the  body  winch  will  bring  about  metabolic  changes.  One  or 
two  Turkit^h  baths  a  week  will  materially  aid  in  the  medical  treat- 
menty  and  in  mild  cases  is  almost  curative  in  itself.  Any  ten<]ency 
to  constipntion,  whether  due  to  hepatic  or  intestinal  causes,  should  be 
corrected.  The  excessive  dryness  of  the  throat  can  be  relieved  by 
allowing  an  effervescing  taldct  containing  j^  grain  of  pilocarpine 
to  dissolve  in  the  mouth  every  two  hours.  If,  however,  tlie  secretions 
are  excessive,  a  gargle  of  dilute  hydrochloric  acid»  15  drops  to  the 
ounce  of  water,  every  two  or  three  hours,  will  afford  in  many  case^ 
almost  immediate  relief.  Gargling  the  throat  with  water  as  hot  as 
can  be  cond'ortably  lK>nic  by  the  patient  also  relieves  the  congestion* 
Fre<[uently  the  soreness  and  pain  in  the  muscles  of  the  throat  are  so 


770  DISEASES  OF  THE  PHABTNJT  AND  LAEYSI. 

^reat  as  to  demand  attention.     For  the  relief  of  soch  pain  and  sor^ 
nesfl  there  should  be  applied  externally  chloral  hydrate,  2  dnjimsto 
an  ounce  of  soop  liniment.    This  should  be  repeated  to  the  point  of 
pnxhirinfi^  slight  external  irritation.     If  the  uric-acid  diathesf  isof 
the  lithiemic  form,  the  dilute  hydrochloric  acid  in  from  5-  to  15^Top 
doses  after  meals  should  be  ^ven.     Where  the  diathesis  is  rather  rf 
the  rheumatic  variety,  accompanied  by  more  marked  systemic  ()he 
nomena,  the  salicylates  are  preferable,  and  should  be  employed  either 
in  tho  form  of  the  salicylic  acid  in  3-  to  5-^rain  doses,  or  the  freihly- 
projiiircd  sjilioylate  of  sodium  in  lO-grain  doses  until  the  phyaological 
eflWts  an*  notinl.     There  is  a  tendency  of  the  salicylates  to  proJcff 
pistric  <listurl)iuices.     In  many  cases  this  can  be  avoided  by  orderin; 
the  sali(*ylatos  after  meals,  with  5  to  10  drops  of  dilute  hydrochlork 
acid  before  meals.     The  treatment  may  be  alternated  with  benz«iate 
of  s<Mlium,  5  to  15  grains  every  three  hours.      The  patient  shonU  k 
instructed  to  drink  large  quantities  of  water ;  Vichy  is  preferable. 
In  crises  in  which  the  pain  and  muscle-soreness  are   limited  to  tht 
n»gion  of  the  throat  3- to  5-grain  doses  of  salophen   every  three <r 
four  hours  will  quickly  relieve  the  soreness  and  pain. 

TUBBBCULOXTS  PHABYNOms. 

Primary  tuberculosis  of  the  pharynx  alone  rarely  ever  occur??,  h 
is  usually  subsc([uent  to  pulmonary  or  laryngeal  tuberculosis.  A?  to 
the  treatment  of  the  condition,  the  method  is  the  same  whether  it  be 
primary  or  secondary.  The  prognosis,  however,  is  more  favorable  in 
the  primary  iiiK^omplicated  cases  than  in  those  asso(?iatc<l  with  puliiK- 
nary  or  laryn<r<'iil  lesions.  The  local  treatment  in  any  case  is  dircctoJ 
toward  the  alleviatioii  of  the  intense  pain  and  discomfort  causeil  i'J 
the  uleenitioii,  as,  with  the  exception  of  possibly  an  absolutely  primary 
local  lesion,  a  cure  can  hardly  be  hoped  for.  Owing  to  the  fact  tbt 
the  j)atientV  general  vitality  is  much  lowered,  together  with  the  pr*^ 
ence  of  the  sp(»citic  infective  agent,  the  healing  of  the  ulcer  is  a  slow 
and  almost  hopeless  j)roces3.  For  the  relief  of  the  f>ain,  which  N 
ag<rravatc(l  by  swallowing,  the  local  application  of  a  5  to  a  10  j^r 
cent,  soliitioii  of  cocaine  will  suffice.  This,  however,  is  only  pallia- 
tive, and  from  the  chronic  condition  of  the  ulcer  will  necessitate  the 
lonir-(»(>ntinii(Ml  use  of  the  drug,  with  the  necessarily  had  effects,  n'^t 
only  locally  but  also  on  the  general  system.  I  have  obtained  et|ually 
good  results,  not  only  for  the  relief  of  the  local  irritation,  but  al?-* 
from  its  <*leansiiig  as  well  as  its  slightly  antiseptic  action,  by  the  ur*.' 
of  the  dilute  nitric  acid  diluted  in  equal  parts  of  water  and  applit^l 
directly  to  the  ulcerated  areas,  either  by  means  of  an  applicator 
or  in  spray  form.  A  simple  therapeutic  agent  which  pives  much 
relief  is  the  juice  of  the  j)ineapple,  used  as  a  spray  or  g:irgle :  it  i'= 
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olcanslni^  iind  acts  as  a  slight  astringent,  al&o  relieves  the  irritation 

and   pain. 

The  trc^itnient  by  eurettement,  while  it  may  be  a  henefieial  method, 
is  qyestinnable  ns  a  riirative  meat^ure.  Ff»r  tlie  healthy  nndfrlyin^ 
stmetiirt'  is  |>n>t<'(*ted  \\\  Khv  limiting  menil>rane,  peculiar  to  tlie  sjw- 
cifie  inflaiTiniatory  processes*,  whieh  prevents  spreading  other  than  by 
eoiUinuitv  of  tissue.  X<*w,  unh'ss  the  eurettement  be  thoroiijjhly  done 
and  all  <if  tlie  infecteil  area  renir>vHl,  the  lymplmtir  .system  may  he 
opened  ami  fnrther  j^pnjailinf?  take  plaee.  The  most  satisfaetory  plan 
of  treatment  is  the  thoron|rh  eleansing  of  the  ulcer  with  an  antiseptic 
alkaline  solution  sueh  n^ — 


R.  Sodii  bilxiratisj 
Sotlii  bicarlKmati.H, 
Aeidi  earboliei, 


an,  gr.  x  (0.B5) ; 

Ktt.  ij  mm ; 

q.  8.  ad  A^  (30.0).— M. 


lie  lesion  should  then  bo  dried  and  an  aeid  applied.  Of  the  various 
acids  useti  I  have  olitaiut^l  the  best  results  trom  the  use  of  the  dilute 
nitric  or  hydrtK*hlone  aeid.  This  should  be  rejx^ated  two  or  three 
times  a  day,  Tlie  appliealitm  of  powders  sneh  as  iotloforra,  aristol, 
etc.,  is  of  doubtful  valucj  besiiles  l>eing  decidedly  disagreeable  to  the 
patient*  Ju  the  early  or  catarrhal  stage  the  membrane  should  be 
cleansed  and  drie<l  and  a  mild  astringent  ajiplied,  as  tannin,  8  to  10 
grains  to  the  ounce  ;  at  the  same  time  there  shouhl  l>e  administered 
*  istenially  carlxjuate  of  gnaiacol  in  1-  to  o-grtiin  doses,  three  times 
daily.  The  general  etaidition  should  be  improvefl^  and  such  eonstitu- 
tjonal  treatment  as  is  recommended  in  the  article  on  Tuberculosis 
should  be  ad  mints  tercel. 

Syphiutic  Phabynoitis, 

Of  the  three  stages  of  syphilis  the  pharyngetil  manifestations  are 
most  ef»mmonly  seen  in  the  seeondarv  and  tertiary.  The  primary 
lesion  is  rarely  if  ever  met  with  in  this  kK^ition.  With  the  recogni- 
tion of  tlie  eharaeter  of  the  lesion,  internal  mediciition  ghotdd  l>e  in- 
8titute<l  :  in  the  secondary  stage  the  mixed  treatment,  while  in  the 
tertiar)^  the  itMltdes  alone  are  much  more  effltctive. 

The  details  of  the  general  treatment  are  too  well  knowTi  to 
neeessitiite  re|H*tition.  Ix>eal  treatment  shi»uld  consist  first  of  thorough 
and  repeateil  ehii using  of  the  pharyngeal  mucous  membrane.  This 
can  be  accH^miiiished  by  the  patient's  repeateiUy  gargling  or  s*praying 
the  throat  witli  a  tepid  alkaline  wash  as  given  on  j*age  211.  This 
should  !h^  follower!  by  a  gargle  or  spray  of  as  liot  water  as  can  Iw 
cjonifortiibly  Iwinie  by  the  patient.     The  areas  of  ulct>nition  s^hould  be 
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touchod  every  other  day  with  nitrate  of  silver,  20  to  40  graiastctbt 
oiinc<»,  or  earlnilie  aeid,  10  to  20  per  cent.  ;  or  liquor  ferri  sesqiaib- 
ridi,  4  pirts ;  tohiol,  30  parts;  absolute  alcohol,  enough  to  make  l") 
parts  (I/>111<t's  solution).    It  is  unclerst4>od  that  the  solutions  given  are 
not  of  the  stn'ngth  usually  used  in  similar  syphilitic  lesions  elsevh««, 
but  the  ohj(*et  of  sueh  strong  solutions  is  to  destroy  the  diseased inas 
and   pnnnote  healthy  granulation-tissue.      !Xow  from  the  anatomca! 
eonstruetion  of  the  soft  parts  of  the  pharynx,  the  raucons  surface  no* 
being  haekinl  up  by  dense  muscular  tissue,  extensive  loss  of  stroctnR 
is  ne(*essiirily  followwl  by  fibrous-tissue  formation  M-ith  marked  jqW 
quent   eoiitraetion.     The   use,    therefore,    of    solutions  of  siiffici«i 
strength  to  destroy  tissue  will  not  only  involve  the  ulcerated  awt 
but  the  surrounding  structure.     Better  results,  then,  will  be  obt^ 
by  tlionMigh  cleansing,  mild  local  stimulation,  and  strict  adherencet' 
constitutional   trtnitment,  unless   the  ulceration   involves  the  deepr 
stnicture,  when  the  stronger  solutions  must   l)e  used  to  arrest  the  ifl- 
vasion.     For  the  relief  of  the  pain,  especially  during  deglutition,* 
spray  of — 

R.  Menthol.,  gr.  iv  (0.25), 

Canij)hone,  gr.  ij  (0.13), 

Vaselini  (liquid.),  Sj  (30.0).— M. 

should  be  used  by  the  patient,  rei)eated  before  taking  foi>d,  or  at  acy 
other  tiiiK'  when  the  symptoms  demand  its  use*.  If  the  ulceration  t 
deep  and  tlic  j)nin  severe,  a  5  to  10  per  eont.  sidution  of  c<X'aiK 
should  be  us(m1.  Adhesions  involving  the  soft  palate,  as  well  as  otb*;- 
(Icionnities  ])r(>(liice(l  by  the  fibrous  contraction,  which  are  most  marke^i 
when  followinir  syphilitic  ulceration,  are  now  nirely  if  ever  seen:  i'^^ 
constitntional  treatment  having  been  instituted  early  in  the  di?esx 
j)re vents  any  such  extensive  local  lesion. 

Foreign  Bodies. 

The  lodgment  of  foreign  bodies  in  the  pharynx  is  by  no  me:in.*-= 
uncommon  occurrence,  and  may  be  due  to  their  size  alone,  or  to  l^Mt- 
size  and  sha])c  ;  spicuhe  of  bone  and  fish-bones  being  j>5irticular> 
liable  to  lodgment.  The  common  sites  are  the  lower  portion  of  ib' 
pharynx,  <'S|>(M'ially  for  the  lodgment  of  large  bodies,  the  iH>stt'n- 
lateral  walls  involving  the  palatine  fold,  and  the  supnx-epiglottie  po- 
tion of  the  base  of  the  tongue,  which,  while  not  pharynx  proper,  yti 
forms  a  portion  of  the  anterior  boundary.  Any  paralysis  or  lossi'f 
scnsil)ility  of  the  parts  will  tend  to  the  lodgment  of  foreign  hoX^^ 
Occasionally  such  con<litions  as  follicular  phar}'ngitis  or  Ivmpbri* 
enlargement,  or  scratches  produced  by  the  accidental   swallowing  '»f 
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8ueh  i>artieliv^  as  ii  dry  crust  of  bread,  fish-lMJiie.s  c»t*\,  may  give  ri^G 
to  jiensatioiis  nnd  svmpt*»ms  which  siiinilatu  thn?^  prtMl tired  hy  tlip 
actual  prej^'iirf  of  a  fiireijxn  hcxly  and  mistoad  U>tli  iUv  |iatu'iit  and 
physieian.  To  this  may  ho  a(hle<l  tlic  imii^inary  fc>reign  bidy  ile- 
sicribtHl  by  hystertnil  [mtirnts, 

Tlie  main  puitit  in  the  treatment  is  the  Im^atiim  (if  the  bfKly,  the 
removal  aftc^r  h>eation  not  lK»inf^  usually  atteudinl  witli  much  difiieulty. 
The  irritatioTj  produetnl  tvy  the  foreign  l»r»dy  shonid  l>e  relievetl  by  the 
applieutifin  of  an  astriojt!:ent  such  as  tannin,  10  ^ndus  to  the  ounce,  or 
a  simple  lK»ric-acid  wash,  5  to  1(J  grains  to  the  ounce.  This  symptom 
ifi  often  so  marked  that  it  is  difHcult  to  persuade  the  patient  that  the 
foreign  h<xly  has  l>eeH  actually  removtHl.  If  much  irritation  and 
laceration  has  l>e(*n  proihiced  a  balsaui  prepanitiim  will  relieve  by  re* 
maiuin^  in  eontaci  with  the  tissue  for  ronsidenible  time  and  forming 
a  protective,  as  well  as  by  its  therafieutic  actiim  in  exertiug  its  astrin- 
gent pro|x-rties.  The  tincture  of  benxuin  with  50  per  cent,  horo- 
glyceride,  erpml  parts,  will  give  exix-Uent  results.  As  to  the  liK-ation 
of  the  foreign  body,  the  patient  should  be  direett^d  to  open  the  mouthy 
thus  allowing  all  the  parts  to  be  relaxed,  and  insjiection  should  be 
made  without  the  use  of  tlie  tongue-<lepress*)r  or  tlie  laryngeal  mirror. 
The  advantage  of  such  examination  is  that  should  tlie  sonnxs  of 
trouble  be  a  tisb-lionc  or  s|>icide  of  Ixme  or  any  small  foreign  IkkIv, 
the  neceasary  muscular  contmetiem  produced  by  the  resistance  to  the 
tongue-* lepress<jr  will  liitle  it  iti  the  [lalatine  or  faueial  folds  rendered 
tense  by  such  eontmction  ;  whereas,  if  the^  are  relaxc^l,the  hrwly  will 
show  plainly  andean  lx»  easily  removeib  It  must  als<>  be  remcmlxTed 
that  any  violent  coiitractiiUi  will  serve  to  further  iuibe«l  the  forcigu 
body.  If  from  its  eontinued  presence  there  has  bt^en  prochieed  marked 
congestion,  the  location  of  the  btxly  will  Ik*  still  more  difficult.  If  by 
direct  inspect icm,  however,  the  foreign  bcKly  cannot  be  h>catcd,  the 
pharyngeal  mirror  should  be  uscil,  or,  better,  after  spraying  the  parts 
with  a  5  to  10  |M!r  rent,  solution  of  cocaine,  direct  examination  sliould 
be  made  with  the  index-finger.  By  a  s<^ries  of  examinations  the  entire 
pharyngeal  surface  can  lie  gone  over  and  the  foreign  body  located. 

Foreign  bidies  in  the  pharynx  are  rarely  of  sufficient  size  to 
cause  dangerous  symptoms,  or,  if  so,  fnmi  their  size  permit  of  easy 
location  and  immediate  remosal  ;  but  if  the  circumstances  should 
Ik"  such  that  immediate  removal  could  not  be  ac<M>mjdished  and  the 
patient's  life  be  threatencfl,  tracheotomy  should  be  iK*rf*irmed  at  once. 
If  the  foreign  body  be  impactefl  low  down  in  the  pharynx  involving 
the  snpraglottic  region,  thereby  interfering  with  respiration,  the  patient 
should  Ik?  placed  on  the  table  with  the  shoulders  dmwn  to  the  etlge 
and  the  h<3ad  allowed  to  hang  over.  This  will  allow  a  direct  iuspei*- 
tion  of  the  parts,  and  alsri  aid  in  the  i^nioval  of  the  foreign  b*)dy,  or 
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at  least  by  gravity  will  free  the  epiglottis  from  pressure  by  the  bwly 
and  lessen  the  danger  of  sufTocation.     Foreign   bodies  involving  the 
lateral  pharj-ngeal  ^-all  may  not  be  imbedded  in  the  tissue,  but  merely 
held  by  the  spasm  produced  by  their  presence.      In  such  ca.ses  relax- 
ation may  be  produced  by  spraying  the  part  with  a  strong  solution  of 
cocaine  allowing  the  easy  removal  of  the  body  without  laceration  of 
tissue.     In  a  patient  seen  by  the  writer  in  which  a  pin  was  held  by 
spastic  contraction  of  the  ary-epiglottic  folds,    its   removal  without 
injury  to  the   parts  was  accomplished   in   this   way.      The  patient 
should  be  placed  in  the  position  described  above  so  that  the  body 
when  fi'eed  will  not  enter  the  larynx,  but  by  gravity  drop  into  the 
buccal  cavity. 


DISEASES  OP  THE  TONSILS. 

Under  this  head  we  will  treat  only  diseases  occurring  in  the  true 
tonsil.  Of  the  acute  inflammations  there  are  many  direct  and  asso- 
ciate causes.  However,  regardless  of  cause  the  acute  inflammatory 
process  of  the  tonsillar  structure  follows  much  the  same  course.  If 
seen  early,  at  the  beginning  of  the  inflammatory  process,  the  tonsil 
should  be  touched  with  pure  guaiacol,  not  only  over  the  outer  sur- 
face, but  the  cryj)ts  should  be  carefully  mopped,  being  careful  lest  the 
guaiacol  come  in  contact  with  the  surrounding  structure.  This  should 
not  be  repeated  oftener  than  two  or  three  times  daily.  Usually  one 
or  two  aj^plications  suffice  to  abort  the  attack.  If  not  effectual  within 
twenty-four  hours  its  local  application  should  be  discontinued.  At 
the  same  time  there  should  be  given  internally  dnichm-doses  of  the 
ammoniated  tincture  of  guaiac  in  wine  or  milk  and  repeated  even- 
two  hours  for  from  four  to  six  doses.  While  this  treatment  will 
usually  give  relief,  should  it  fail,  then  instead  of  the  ammoniated 
tincture  of  guaiac  there  should  be  substituted  the  tincture  of  the 
chloride  of  iron,  15  to  30  drops  every  three  hours.  The  |>atient 
should  be  given  at  once  a  purgative,  followed  by  a  saline,  and  if 
from  the  character  of  the  onset  and  symptoms  a  severe  attack  is 
anticipated,  he  should  be  put  to  bed  and  a  5-  to  lO-grain  Dovers 
powder  administered. 

Should  the  inflammatory  condition  be  well  advanced  before  treat- 
ment is  instituted,  and  if  the  tonsils  are  swollen  and  tense,  causing 
difficulty  in  swallowing,  the  local  treatment  should  consist  in  free 
bleeding  by  multiple  punctures  j)referably  hy  means  of  a  sharp- 
pointed   pr()l)e,  as  the  puncture  can   be  controlled  and  there  is  no 
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danger  of  making  too  deep  or  too  fre€  an  incimon,  nor  of  wounding 
the  surrounding  structures  owing  to  a  sudden  movement  of  the  patient. 
Hot  applications  external ly  seem  to  promote  resolution* 

The  inflammatc»ry  process  involving  the  tonsil  may  be  primary^  or 
flecondary  to  peritonsillar  inflammation.  When  secondary  the  process 
is  in  reality  <jiiinsy,  or  hegiiining  peritonsillar  abscess.  The  treatment 
of  either  condition  is  practically  the  same*  There  shoidd  be  applied 
externally  an  ointment  of  ichthyol  and  lanolin,  equal  parts.  Tins 
shoidd  be  well  ruhbe<l  in^  as  the  rubbing  in  itself  is  beneficial  in  pro- 
moting resolutirm,  and  when  combined  with  the  action  of  the  ichthyol 
is  highly  beneficial.  Should  tde  inflammatory  procesi^  terminate  by 
abv^'-ess-formation  tlie  pus  should  be  evacuated  at  once. 

When  the  tonsil  is  enlargetl  and  of  the  soft  spongy  variety,  or  the 
tissue  aHlemiitous,  it  is  often  difficidt  to  make  a  diagnosis,  liy  inspeo 
tion  and  palpation,  of  pus-formation.  This  may  be  done  by  punctur- 
ing the  tonsil  by  means  of  an  aspirating  needle,  and  by  suction 
determining  the  absence  or  presence  of  pus.  Multiple  punctures  may 
he  made,  for  even  if  there  is  no  jms  prest;*nt  the  free  bleeding  will  be 
Iwneticiah  The  incision  for  evacuation  of  pus  should  be  made  in  the 
long  axis  of  the  tonsil  perpendicularly,  as  a  tnuisverse  cut  will  ujmui 
healing  necessarilv  form  scar-tissue  and  bv  contraction  mav  bind 
down  the  faucial  pillars  ;  while  a  longitudinal  cut  will  not  have 
such  a  tendency,  or,  if  so,  only  to  a  limit^^l  degree.  The  cutting 
surface  of  the  knife  should  he  directed  toward  the  faucial  cavity, 
lessening  the  danger  of  wounding  underlying  bloixl-vessels  and 
thereby  avoiding  dangerous  hemorrhage.  By  first  puncturing  with 
the  needle  tlie  cutting  of  anomalous  vesi^els  may  be  avoided,  (lene- 
rally  the  pus-fi)rmation  di>es  not  reidly  occur  within  the  tonsil  proper, 
but  within  the  peritonsillar  tissue,  ueeessitating  a  fk*ep  incision  if  it 
be  made  through  the  tonsil. 

Unquestionably  a  number  of  cases  of  simple  tonsillitis  are  asso- 
ciated with,  primarily  or  secondarily,  a  rheumatic  diathesis.  The 
clinical  history  of  tlie  case  should  aid  in  the  diagnosis.  The  lfx\al 
treatment  of  such  cases  is  the  same  as  given  ul)Ove,  but  the  internal 
treatment  should  consist  in  the  administration  of  such  drugs  as  will 
pn»niot^3  eliuiination  through  the  kidneys  and  intestinal  tract.  Pur- 
gatives followed  by  sidines  will  n»lieve  the  intestinal  tract  of  any 
engorgement  and  the  kidney  may  be  stimulated  by  eopic^us  draughts 
of  water  and  by  the  use  of  diuretics.  This  can  1m?  accomplished  by 
the  administration  of  Basham's  mixture  in  from  1- to  4-dnichni  doses 
repeated  every  two  hours  for  three  or  four  doses,  and  then  three  or 
four  time.«  daily.  The  salicylates  should  be  given  in  deiudeii  doses, 
preferably  the  aalicylate  of  soda,  10  to  20  grains  every  three  hours 
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three  times  daily,  Saloplien  in  3-  to  5-^rain  doses  given  evcrj  tW 
hours  is  equally  benefi<*ial.  Should  the  salicylates  not  be  well  borne 
by  the  i«itient,  ^alol  should  be  ciubstituted,  in  tVom  5-  to  lt)-graifl 
doses.  There  may  be  combined  with  the  salol  small  di>9es  of  phe- 
nacetin,  wliich  will  afford  some  amelioration  of  the  pain  and  will 
abo  lessen  the  irritating  effect  of  the  sahd  im  the  rnucoufi  mernbnuif^ 
of  the  stomach  and  intestines. 

Occasionally  iu  a  mild  atta<'k  of  tArusiIHtis  following  a  ?evert^Cf>IJ 
from  exposun^  uleeratc*tl  areas  may  form  on  the  tonsils.  When  this 
occurs  the  ulcerated  surface  .should  be  thoroughly  cleansed^  dried, ami 
touched  with  an  a.-^tringent  solution  of  sufficient  8tn»ncrth  to  am^ 
slight  uecrosi^t  This  c;in  be  accomplished  by  the  a ppt ligation  of  the 
fcM>!id  stick  of  nitrate  of  silver,  care  being  taken  nut  to  touch  the 
lieaUhy  tissue.  After  the  slough  forms,  the  granuUiting  sairfaiT 
shoo  Id  he  frecpieutly  cleansed  by  means  of  sj^ray  or  garble  of  ati 
alkaline  solution.  The  process  wsually  terminiites  by  healing  wth- 
out  further  treatment  than  the  careful  and  repeated  cleansing. 

Cryptic  ToNSii»i*rns  (Lacunar  Tonsillitis). 
This  variety  of  tonsillitis  is  due  entirely  to  mechanical  irritation, 
pr*»dured  by  a  collcetifui  of  foreign  material  in  the  numerous  cn^pt* 
of  the  tonsil.  These  f^rypts  vary  in  size  and  depth,  as  well  as  i« 
locatioo.  In  them  will  oollec^t  the  foreign  material,  food,  etc,  whidi 
from  decnuii>usition  and  the  presence  of  saprophytic  bacteria  producer 
marked  irritation.  This  variety  of  tonsillitis  usually  has  a  histarr 
of  irregularly  repeated  attacks  without  marked  constitutional  symp- 
toms. The  patient  usually  complains  of  a  feeling-  of  fulness  in  the 
throat  with  the  si^nsation  of  a  foreign  body  and  of  a  decidedly  dis- 
agreeable taste,  which  is  easily  explained  by  the  deconifx>sin^  material 
which  lias  collectetl  in  the  crypts  of  the  tonsil.  The  treatment  ooik 
sists  iu  freeing  of  the  erypts  of  the  caseous  materiaU  The  crrpte 
can  usually  he  I*)cated  by  hard  pressure  on  the  tongue,  forcing  it  well 
dowu»  thus  causing  gagging  on  tlie  part  of  the  patient,  tlie  muscular 
coutnictiou  forcing  the  tonsil  out  and  exposing  the  sebaceous  niatcrbl. 
This  material  should  be  pressed  out  by  means  of  a  strong  probe,  caw 
being  taken  to  examine  the  upper  portion  of  the  tonsil  to  see  tlial 
none  of  the  cryptvS  are  occluded  by  the  palatine  or  fancial  folds  cao!*- 
ing  the  retention  of  the  sebaceous  material.  Tlie  tonsils  should  be 
then  carefully  cleansed  and  after  the  acute  inflauimatoiy  processt^ 
have  subsided  the  crypts  or  sacs  should  be  incised  either  Ijv  means  of 
a  curved  bistoury  or  the  galvano-cautery,  the  object  being  to  do  aw»v 
with  the  sac  and  prevent  further  accumulation,  l 
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Enlabgeb  Tonsils. 

Enlarged  tonsils  may  be  due  either  to  aii  aetiial  increase  iii  struc- 
ture or  to  interference  with  venons  circulation.  The  large,  soft, 
boggy  variety  is  generally  due  to  watery  infiltnition  or  leakage  of 
serum  from  the  bloodvessels  into  the  Hurroundiug  .structure,  with  a 
slow  chronic  inflammatory  change.  It  must  be  remembered  in  the 
treatment  of  either  condition  that  the  age  of  the  jtalicnt  and  the  amount 
of  inconvenience  or  irritatiiMi  produced  by  tlie  cnhirged  tonsil  must  be 
considen^l.  In  children  and  young  adults  tlic  tonsils  are  normally 
large,  and  unless  they  give  rise  to  irritating  symptoms  and  interfeivnce 
with  ]>honatinn  rc(|uire  m*  treatment,  Tliis  is  crjually  true  in  advanced 
adult  life.  When  the  condition  is  such  ap**  to  demand  treatment,  hxtd 
applimtions  arc  ni^  little  us*-  in  the  fibrous  or  Mwallcd  hyj)crtropliie 
variety.  The  cuntr»ur  of  the  tonsil  will  detenu iuc  somewhat  tlie 
treatment.  If  the  surface  of  the  organ  he  regular,  the  removal  of  a 
small  portion  by  means  of  the  tonsillolonie  wilK  owing  to  the  con- 
traction prmlui'cd  by  the  scar-tissue  which  ncccssanly  follows,  suf- 
ficiently reduce  its  si/^,  the  object  of  this  procedure  being  merely  to 
relieve  symptoms  witliout  necessitating  the  removal  of  the  entire 
tonsil,  as  its  presenee  is  physiological.  If  the  surface  is  irregular, 
nodular,  and  |>eilunenlate<b  the  various  projections  may  be  removed 
by  means  of  the  tonsil  sciss<jrs  or  tonsillotorae. 

The  after-treatment  in  either  case  consists  in  keeping  the  parts 
thoroughly  clean  by  means  of  antise|)tic  alkaline  solutions.  This  can 
be  accomplished  only  to  a  limited  degree,  as  it  is  imiwjssiblc  to  render 
tlie  tissues  in  this  location  thoroughly  antisi*ptic.  For  this  puriH»se 
*  a  wash  of  biborate  and  biearVM>nate  of  sckJu,  of  each  10  gruius  t<»  the 
ounce  of  water,  to  wliich  has  ljtH:^n  added  a  few  drops  <>f  Carlnjlic  acid, 
is  ti)  be  u.sc*d.  In  the  spongy  ur  adcnijid  variety  liM-id  applicatinns  are 
highly  beneficial.  The  surface  should  be  thorougldy  cleansed  and 
dritHl  aiul  the  entire  tonsillar  tissue,  as  well  as  the  crypts,  carefully 
mopped  with  dilute  hydnK'hloric  acid.  This  treatment  continued 
every  other  day,  together  with  attention  to  the  individual's  gencml 
condition,  will  usually  afford  relief.  There  is  in  some  cases,  hf^wever, 
a  tendency  to  a  recurrence  of  the  condition.  If  then  the  applicaticm 
of  dilute  hydrochloric  only  gives  temiK:»rarj'  rtdief,  linear  ciuiterization 
should  be  rcsortt^l  to.  The  line  of  eauterixation  should  Ix*  made  in 
the  li*ng  axis  of  the  tonsil,  thereby  Ica^Miing  tlje  tendency  to  involvc*- 
ment  of  the  faucial  pillars. 

In  tlic  rases  in  which  the  tonsils  are  enormously  enlarged,  boggy, 
and  filicil  with  crypts  presenting  a  ragged  and  dischai-ging  surface  a 
portion  of  the  tonsil  should  l)e  removed  by  means  <d'  the  tonsil lotome, 

Oocafiionally  cases  are  met  with  in  which  from  some  acute  inflam- 
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matory  pn)0C88  involving  the  tonsillar  and  peritonsillar  tissae  adhe- 
sions have  taken  place  between  the  faucial  pillars  and  the  tonsil, 
producing,  from  the  contraction  which  follows  such  adhesions,  t  sen- 
sation of  constriction  and  discomfort  in  swallowing,  with  alteratHHi 
in  the  voic^.  In  such  cases  relief  can  be  obtained  by  the  brestdng 
up  of  the  adhesions  and  thoroughly  freeing  the  tonsil,  without  nece^ 
sitating  the  removal  of  the  tonsillar  tissue. 

Oasboub  Tonsillitis. 

This  variety  is  quite  similar  to  cryptic  tonsillitis,  and  is  largely 
mechanical  in  origin.  Either  from  pre-existing  inflammatory  proceses 
or  from  the  enlarged  tonsil  with  its  deep  crypts,  which  have  bea 
altereil  by  catarrhal  inflammatory  processes,  pockets  of  varying  gz» 
form  hero  and  there  over  the  tonsil.  In  these  pockets  secretion  and 
particles  of  food  accumulate,  which  in  themselves  act  as  foreign 
bodies,  and  by  the  presence  of  bacteria  of  fermentation,  as  well  a? 
pathogenic  micro-organisms,  an  irritation  is  set  up,  which,  in  turn, 
causes  inflammatory  processes  in  the  surrounding  structure.  Fr^ 
quently  there  will  be  discharged  from  these  crypts  minute  masses  rf 
foul-smelling  caseous  material. 

Treatment. — The  pocket  or  crypt  should  be  freely  opened,  care- 
fully mopped  with  carbolic  acid,  or  thoroughly  curetted,  so  that  in 
the  healing  process  their  entire  obliteration  will  occur.  Occasionally 
pockets  may  reform  during  the  process  of  healing.  Should  this 
hap]>en  the  same  treatment  should  be  repeated. 

Lingual  Tonsil. 
This  mass  of  conglomerate  glands,  situated  as  they  are  right  above 
the  attachment  of  the  epiglottis  at  the  base  of  the  tongue  are  fre- 
quently tlie  site  of  acute  inflammatory  processes,  and  mav  be  the 
cause  of  a  continued  irritating  cough  or  of  constant  clearing  of  the 
throat.  The  irritation  of  the  lingual  tonsil  may  be  ]>urelv  a  lu(iil 
process  or  associated  with  an  inflammatory  condition  of  adjaceDt 
structures  or  by  some  systemic  lesion.  For  the  relief  of  the  en<^rp^ 
ment  and  swelling  of  the  gland  a  3  per  cent,  solution  of  chloride  of 
zinc  should  be  apj)liod  once  daily.  Frequently  a  troublesome  couffl: 
which  has  resisted  all  efforts  at  relief  by  cough  mixtures  will  viejii 
after  a  few  applications  to  this  apparently  innocent  gland  structure. 

Varices. 
The  veins  at  the  base  of  the  tongue  may  be  uniformly  dilated 
and  show  as  bluish,  tortuous  cords.     Occasionally  they  are  marked!^ 
irregular,  showing  saccular  dilatation,  which  appears  above  the  sur- 
face, and  which  may  rupture  and  cause  severe  hemorrhage.     This 
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vasomotor  neurosis  in  females  often  accompanies  menstrual  clifionlers. 
It  is  cspeciully  likely  to  occur  Junuii^  pregnancy  or  the  menopause. 
It  raay  also  be  the  result  of  aleoliolis^itK  These  enlarged  veins  may 
produce  fieculiar  subjective  sensations  ;  the  most  coromon  is  that  of  a 
moving  body  in  the  throat. 

Treatmant.^ — The  condition  is  usually  dependent  upon  some  inter- 
ference with  venous  circulation,  and  is  often  associated  with  intes- 
tinal lesions  or  lesions  of  the  heart,  kidney,  or  liver.  Treatment 
shonld  first  \ye  directed  fro  the  relief  of  these  underlying  causes. 
Should  this  fail  to  give  relief  the  dilated  vessels  should  be  punct- 
nred  l>y  the  galvano-eautcry.  The  rupture  of  these  saccular  dilated 
vein;*  will  account  for  some  of  the  so-c»alled  idiopathic  hemorrhages. 
The  act  of  spitting  bloml  is  most  alarming  U)  the  jmtient ;  and 
when  such  has  occurred,  in  entlcavoring  to  locate  the  site  of  hemor- 
rhage,  the  diluted  vessels  at  the  base  of  the  tongue  should  never  be 
overlooked. 

As  a  point  in  difTerential  diagnosis  in  cases  of  hemorrhages  from 
the  dilated  vessels  at  the  base  of  the  tongue  there  will  be  absolute 
absence  of  lung  symptoms* 
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Antoscopy.— As  sypplemeuting  tlie  laryngoscope  mirror  in  the 
examination  of  the  larynx  and  tmehea,  we  have  the  auto^copf  with 
tlie  added  claims  of  direct  inspection  and  view  of  the  [x^stiTior  walls 
of  these  im|K^rtant  structures.  Kirstein  of  Berlin  is  the  inventur 
and  perfectf  r  of  tliis  iustmment,  which  consists  of  three  parts  :  the 
spatulai  the  sliding  hood,  and  the  handle.  The  spatula  is  a  slightly 
concave  metal  plate  14  cm,  in  length,  which  is  in  tlie  Uiuiu  stmight 
but  is  sliglitly  eurvini  downward  toward  its  larj^ngeal  end,  where  it 
has  a  somewhat  thickened  lip  and  rounded  e<lgi»s  to  prevent  injury  to 
the  parts  with  whicli  it  comes  in  contact.  The  sliding  IhmhI  serves 
the  purpiise  of  keeping  the  teeth,  the  lips,  and  in  man  the  mustache, 
away  from  the  spatula,  leaving  8U0Bcient  space  between  the  two  plates 
for  inspection  and  for  the  intrcKlnction  of  any  instrument.  The  handle 
IS  the  elect rMS4*ope  of  Casjter,  which  by  means  of  its  small  electric 
Hglit  illuminates  the  entire  length  of  the  spatula  and  the  parts  beyond. 
(See  Fig.  315.) 

The  two  main  conditions  upon  which  the  autoscope  depends  in 
larjngeal  inspection  are,  first,  that  firtu  pressure  ujKJn  the  root  of  the 
tongue  and  the  median  gloeeo-epiglattic  ligament  will  elevate  the 
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cpiglottLs  thti»  giving  the  desired  view  ;  and,  second,  (fmt  bvprapcr 
position  the  larvngo- tracheal  tube  may  be  niacle  to  form  a  ftraigit 
instead  of  an  angular  line  with  the  axis  of  the  buccal  carity. 
The  technique  of  examination  is  as  follows  :  The  jAymmn  staads 


Ffo.  315, 
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before  the  patient,  who  is  seated  in  a  cliair  with  the  neck  sligbtiy 
inclined  forward.  The  autosc-oiw?.  is  introtlueod  in  exactly  the  sum 
manner  a.s  ap|)lying  an  ortlinarv  ton^iie-depresisor.  A  view  of  ibe 
buccal  i'a%  ity  and  oru-pliarynx  is  thus  obtained.  By  pushing  tke 
gpatula  forther  backwarfl,  elevating  the  handle^  and  pressing  firmly 
downward  and  baekwartl  on  the  base  of  the  tongue,  being  careful 
not  to  use  the  upper  teeth  as  a  fulcrum,  tlie  lower  |>art  of  the  pharvnXi 
the  larynx,  and  if  the  patient's  position  be  correct  the  tnieheat  ™*r 
be  seen.  The  actual  tissues  appear  in  anto.scopy,  not  their  image, 
with  a  remarkable  tlistinctness  of  anatomical  detail.  Above  all,  the 
posterior  wall  of  the  larynx,  the  interarytenoid  fcdd,  w^Jiich  can  be 
examined  only  with  groat  difficulty  by  the  aid  of  the  mirror,  can  be 
inspected  almost  in  a  surface  view  j  and  the  poasibility^  of  inspecting 
the  whole  of  the  trachea  and  the  beginning  of  the  bronchi  shoiiM 
alone  be  sufficient  to  ensure  for  autoscopy  recognition  amon|^  diagno^ti^ 
resources. 

Acute  Labyngitis- 

An  acute  inflammatory  process  involving  the  mucous  membrane  of 
the  lar>'nx  is  not  always  a  serious  condition,  yet,  from  its  location  aud 
the  tendency  to  oedema  with  the  subsequent  interference  to  respiration* 
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laryngeal  structure,  prompt  surgical  interference  is  necessaiy.  Tbe 
(€clemnt(>us  tissue  must  be  punctured.  The  puncturing  is  better  thaa 
scarifying,  as  tbere  is  less  danger  of  causing*  any  serious  bsmoirbge 
and  there  is  also  less  laceration  of  tissue.  Jt  must  be  remembered 
that  in  oedema  the  engorgement  is  not  a  vascular  one,  but  a  waterr 
infiltration  of  the  perivascular  stnictures,  and  that  such  exudation 
somewhat  relieves  the  engorged  vessels.  Puncturing,  then,  will 
relieve  this  watery  infiltration,  while  searif\'ing  will  accompli^  the 
same  result  but  with  the  added  evil  of  more  extensive  lacerati<ML 
This  procedure  may  be  followed  by  the  application  of  mild  astrin- 
gents such  as  li<)uor  ferri  persulphatis,  5  to  10  drops  to  the  ounce,  or 
argenti  nitras,  2  to  5  grains  to  the  ounce. 

If  the  anlema  be  rapid  and  well  advanced  and  the  danger  of  suf- 
focation imminent,  immediate  intubation  or  tracheotomy  is  indicated. 

There  is  a  tendency  after  the  subsidence  of  the  acute  attack  to 
huskiness  or  even  complete  loss  of  the  voice,  lasting  for  several  davs 
or  weeks.  For  the  relief  of  such  a  condition  there  should  be  admin- 
istered internally  5-grain  doses  of  the  benzoate  of  sodium;  or  if  there 
is  associated  any  perversion  of  the  stomach  secretions  8-  to  10-drop 
doses  of  dilute  hydrochloric  acid  should  be  given  in  water  after  meak 

General  medication  is  not  usually  indicated  in  acute  laryngitis, 
although  there  may  be  associated  conditions  necessitating  special 
attention.  For  the  distressing  irritating  cough  there  may  be  admin- 
istered an  anodyne,  as  codeine  sulphate  in  doses  of  gr.  ^  to  |,  re- 
peatod  only  to  tlu*  point  of  relief  of  the  symptom.  In  individual? 
of  a  rlicinnatic  or  gouty  tendency  an  alkali  should  be  given.  In  such 
cases  a  5-<rrain  eilervescing  citrate  of  lithium  tablet  every  tliree  hours 
in  half  a  <vlass  of  water,  or  preferably  the  carbonate  of  lithium  in  the 
same  dose,  should  be  given.  If  the  vocal  bands  are  markedlv  involved 
in  the  inflaniniatory  process,  causing  complete  loss  of  voice,  absolute 
rest  should  be  insisted  upon. 

Acute  Laryngitis  in  Children. 

Simple  acute  laryngitis  rarely  ever  occurs  in  children,  the  acute 
inflammatory  process  either  being  classed  under  the  spasmtxlic  contii- 
tion  known  as  spasmodic  croup  or  under  the  membranous  varietv  of 
inflanmiation.  While  all  membranous  inflammatory  pn^cesses  are  not 
true  diphtheria,  yet  the  symptoms  produced  by  the  actual  membrane, 
as  well  as  the  early  treatment  of  the  ease,  is  precisely  the  same  as  in 
true  diphtheria.  For  the  membranous  conditions,  then,  the  reader  i> 
referred  to  the  article  on  Di])htheria. 

Acute  Laryngitis  or  Spasmodic  Croup. — While  the  anatomical 
relations  of  the  structure  of  the  larynx  in  children  do  not  dit!*er  ma- 
terially from    those    found    in    the  adult,  yet   the    measurements  or 
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>  dimensions  are  smaller,  and  there  also  exists  a  vaseukritj  of  the 
muc^oii^}  membrane  lining  the  larj^nx  which  is  peculiar  to  children. 
Any  coudition  brin|ring  al>aut  sudden  t-onji^ewtion,  a>vs<M!iated  with  the 
narrownci^s  of  the  rinia,  will  give  rise  to  alarming  and  distressing  symp- 
lomB,  It  ninst  also  be  remembered  that  in  children  reflex  excitability 
is  more  marketl  than  in  adidt*i.  That  sudden  atmospheric  changes 
with  exjMJsurt*  to  eolil  and  tlani|mess  i«  one  of  tlie  itnpnrtaut  exciting 
etiological  factors  is  borne  out  by  the  fact  that  the  condition  is  most 
likely  to  occur  in  the  spring  and  fall  mouths*  Beside  these  the 
irritation  produced  by  the  inhidatii)n  of  irritating  va|xirs,  fumes,  ur 
dust,  or  an  associated  gastro-intcstinal  irritation,  may  be  excitin§f 
facton«.  The  condittoo  is  sudden  in  onset,  rapid  in  course,  and  termi- 
Date8  ns  rapidly  as  it  began. 

As  this  coiuHtioo  presents  no  premonitory  symptoms,  the  child 
usually  waking  at  night  with  a  fully  developed  case  of  spasmodic 
croup,  the  treatment  should  b<*  first  directed  to  the  relief  of  the  actual 
spa^m  iti^elf,  and  after  this  has  been  relieveil  the  underlying  causes 
should  be  investigated.  Should  there  be  much  secretion  present  and 
accumulation  in  the  larynx  an  emetic  shc»uld  be  at  once  given,  su(*h 
a»  ipecac  in  the  form  of  the  wine  or  syrup,  in  a  dose  determined  by 
the  age  of  the  child  and  the  urgency  of  the  symptoms.  Prompt 
emesis  can  Ik*  obtained  by  the  hypwlerniic  administration  of  ajximor- 
phioe,  but  it  should  only  Ije  employed  in  extreme  ca^^s  because  of  its 
depressiug  etfects.  In  cases  in  which  there  is  very  little  aceumulation 
of  Huid  within  the  larynx  and  yet  s|msm  is  brought  aliout  retlexly  by 
gastric  irritation,  an  emetic  is  also  useful  as  a  remedial  agent.  The 
a>ntinut^l  hot  bath  and  the  us<»  iif  hot  vapors  are  successful  measures 
in  proiuoting  relaxation  and  free  diaphoresis,  ami  should  always  be 
employed.  After  the  relief  of  the  pan>xysm  attention  shouhi  be 
directed  towanl  tlie  exciting  factor  and  treatment  directed  against  its 
relam*  Any  ga,strL>-intestinal  irritation  should  be  corrected,  and  the 
child  should  be  kept  in  an  equable  temjxrature  and  care  should  be  taken 
that  the  air  of  the  room  be  of  the  proper  humidity  and  that  it  l»e 
free  from  any  irritating  fumes  such  as  are  generated  by  inipruijcrly 
regulated  heaters  or  the  ordinarj'  coal-stove. 

Subacute  Laryngitis. 
This  condition  is  usually  sectindary  ti>  the  acute.  The  conditions 
var)*  much  in  individual  caiM^^and  the  successful  treatment  will  depc»nd 
on  a  thorough  knowleclge  and  close  study  of  the  causes  underlying 
each  cai«e.  The  thiekene<l  inflammatory  c^imlition  involves  the  sub- 
muca*^  with  infiltnition  into  the  perivascular  structure.  This  condi- 
tion continued  produces  pervertinl  secretion  with  annoying  dryness 
and  distressing  hoarseness.    Should  there  be  any  irritating  or  exciting 
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[  causes,  snch  as  smoking,  inhalations  of  dust,  etc.,  the  remo\-al  of  these 

I  exciting  factors  is  the  first  thing  to  be  done  in  the  treatmcDt  of  tbe 

I  case.     The  local  application  should  consist  of  an  alkaline  spray,  whid 

I  should  be  as  hot  as  can  be  comfortably  borne  by  the  patient    Wim 

I  boric-acid  solution,  5  to  16  grains  to  the  ounce,  is  highly  beneficial 

t  although  the  benefit  derived  by  the  application  of  the  warm  wate 

I,  alone  is  to  my  mind  quite  as  great  as  when  the  acid  has  been  adde< 

This  should  be  repeated  six  to  eight  times  daily,  but  if  the  conditio 

exists  in  an  individual  whose  profession  necessitates  the  u^e  of  th 

voice,  the  warm  spray  should  not  be  used  within  three  or  four  hour?  n 

i  the  time  of  the  continued  employment  of  the  voice.    As  far  as  possibli 

i  though,  in  individuals  suffering  from  this  condition,  rest  of  the  voff 

i  bands — at  least  from  any  continued  effort — should  be  insisted  npoi 

!  In  individuals  in  whom  the  dryness  is  due  to  a  deficiency  of  seen 

■  tion  the  internal  administration  of  drugs  which  increase  secretion  wi 

produce  the  best  results.     However,  it  must  be  carefully  ascertain* 

that  there  is  no  lesion  elsewhere  which  is  the  direct  cause  of  the  k 

yngeal  complication.     For  example,  such  conditions  as  valvular  hea: 

disease  or  fibroid  lung,  or  any  legion  of  the  circulation  with  a  tendenc 

!  to  cyanosis  of  the  mucous  membrane,  will  bring  about  just  such  a  coi 

dition  of  dryness  in  the  larynx.     If  such  condition  exist,  local  ( 

internal  medi(»ati()n  directed  to  the  laryngeal  structure  alone  will  I 

!  of  little  value.     For  the  increase  of  secretion  in  such  cases  as  are  m 

dependent  on  the  causes  mentioned  above  there  should  be  administere 

internally,  ev(»ry  three  hours,  5-grain  doses  of  the  henzoate  of  animc 

nium  to  he  ^iven  in  half  a  tj^lass  of  water;  its  irritating  effect  on  tli 

mucM)us  nieinhrane  of  the  stomach  can  be  avoided   by  discontinuin 

its  use  every  third  day.     In  eases  where  the  drug  is  to  be  us<m]  for 

lon^  time  this  omitting  of  the  dose  every  third  day  should  he  jjart  o; 

tlie  directions  for  its  use.     If  the  condition  is  well  advanced  antl  Ixir 

derin<r  <»n  a  chronic  laryngitis,  better  results  will    be  obtainwl  by  tli 

administration  three  times  daily  of  5  grains  each  of  iodide  of  sodiim 

and  potassium,  observing  the  same  precaution  as  advised  in  the  us 

of  the  amnioninm  salt. 

In  the  subacute  variety  following  a  catarrhal  process,  in  which  th« 
hoarseness  in  speaking  is  produced  by  the  accumulation  of  secR^tion 
about  the  vocal  bands  and  within  the  larynx,  the  best  n^sults  will  in 
obtained  by  the  internal  administration  of  1-  to  3-grain  <loses  of  car- 
bonate of  guaiacol  in  pill  form  in  plenty  of  water.  This  seems  to 
relieve  the  condition  by  thinning  the  viscid  secretion  and  by  its  stim- 
ulating action  on  the  nuiciparous  glands  and  circulation.  By  such 
action  the  ])arts  are  relieved  of  the  irritating  secretion,  and  normal 
circulation  and  secretion  are  established.  In  cases  in  which  the  soen"- 
tion  is  exceedingly  tenacious,  before  the  guaiacol  is  given  or  in  com- 
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bination  with  it  there  should  he  administered  terpin  hyilmte  in  5-  to 

15'grain  duses  ;  or,  better,  the  elixir  terpin  h3'dnite  in  teaspoon fnl- 
doses  every  two  hours;  any  irritating  eflect  of  this  drug  on  the 
mucous  membrane  of  the  stomach  can  be  avoided  bv  giving  it  in 
a  hirge  amount  of  water.  This  j^hould  be  taken  every  three  hours 
nntil  there  is  marked  eiect  on  the  secretion,  and  then  two  or  three 
times  daily.  Should  this  excess  of  secretion,  altltough  of  a  fairly 
nr^rmal  character,  be  continued,  the  administnition  of  the  above  drugs 
Hhuiild  be  discontinued,  and  there  should  l>e  gi%X'n  three  or  four  times 
daily  gr.  ^  of  morphine,  or,  better,  gr.  -^  of  codeine. 

In  all  cjises  of  laryngitis,  either  acute,  suljaeute,  or  (4in>nie,  atten- 
tion should  lie  devoted  to  the  gustro-intestiual  tract,  and  such  con- 
ditiims  as  tend  to  cans*'  deficiency  in  glandular  secretion  and  venous 
stasis  shonhl  l»e  relievefk  One  of  the  l»est  agents  for  the  depletion 
of  the  intestinal  circulation  and  for  its  derivative  action  on  laryngeal 
structures  is  sul|>hate  of  magnesiimi  in  lai^e  doses.  It  must  be 
rememb+^red  that  frequently  acute  or  subacute  laryngitis  is  caused  by 
the  spreading  of  the  intlaraniatory  prtML'ess  l)y  contiguity  and  con- 
tinuity from  some  neighboring  structure  or  part,  as  from  the  pharyox, 
oesophagus,  ttmsils,  and  naso-pharynx.  In  such  casus  the  active 
treatment  should  l)e  directed  toward  the  offending  structure  as  well 
as  the  medication  c>f  the  larynx  itself. 

Inlialations  if  proiJ»erly  administered  are  of  some  l>enetit.  A  tea- 
sixKi uf ul  of  tlie  tincture  of  Ix^nzoin  placed  in  a  cup  of  boiling  water 
and  the  mi^lieated  steam  inhaled  just  before  retiring  will  often  relieve 
the  (|i>^tressini!r  (M>uijh  and  irritation  so  often  incrcasfHl  when  the  reeum- 
bent  position  is  assumed.  Inhalations  should  not  be  us4.mI,  however, 
except  when  the  individual  is  confined  to  his  riHjm  nr  just  before 
retiring,  as  otherwise  there  is  danger  of  catching  cold. 

Ohronic  LiARYNGrriS. 

Of  the  chronic  inflammatory  processes  involving  the  hiryngcal 
stnic'turr:^  in  addition  to  the  chronic  specific  inflammations  there  are 
two  i>rini*ipal  ones  :  first,  simple  chronic  laryngitis ;  seeomlly,  dry 
laryngitis  or  laryngitis  ^icea. 

Simple  Chrome  Laryngitifl* — Simple  chnmie  laryngitis  may  be 
secondary  to  an  acute  condition  of  the  larynx,  but  the  firoecss  Is 
usually  secondary  to  or  ass#x"iated  with  lesions  of  the  respinitory 
tract  alx»ve  the  larynx,  and  the  treatment  should  be  primarily  at  h*ii«t 
direi'te*!  to  the  relief  of  the  existing  lesions  rather  than  directly  to 
larynx  itself.  In  all  catarrhal  conditions  of  the  nose,  na^o-pliarynx, 
and  pharynx,  willj  the  const*tpient  accumulation  and  irritation  pn>- 
ducLil  iiv  such  accumulation  there  must  ueceKsarily  be  pn>du<'(*<l  ron- 
tinned  irritation  of  the  laryngeal  stnictnre,     Repciited  and  tborrnigh 
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cleansing  of  such  affected  parts  should  be  strictly  enforceil,  Fiirite 
eleansing  aotl  tleterjrent  eifect  biearbonate  of  potassium  and  hmi- 
h<»nat>e  of  Bodium,  uf  ejich  10  Ui  15  g^rains  to  the  ounce  of  warm 
water,  three  or  four  times  daily,  as  a  douche  or  by  means  of  a  sprnv^ 
ahoiilil  Lh*  Ui^d, 

For  the  treiitnient  of  the  mtarrhal  condition  after  cleaning  there ^ 
should  be  applie«l  directly  to  the  structures  a  mild  astringent.  Far 
this  piirpoH'  a  tw>hition  of  sulphate  of  cop|>er  or  nitrate  of  sglv^r^i 
5  to  10  jxniins  to  the  ounci?»  may  lie  employed  and  intra-lar}-DgeiiI 
ap|)Hcations  made.  When  applied  by  means  of  cotton,  csLtt  sboold 
Ik'  taken  that  no  excess  of  the  solution  be  used,  a^t  the  pre^ure  enn 
ployed  in  the  application  may  cause  the  solution  to  run  over  htnlthj 
gtrut*tures  and  down  into  the  trachea.  Equally  good  results  will  ha 
ol>lained  liy  the  application  by  means  of  a  spniy  of  a  3  pcT  cent, 
Hiliition  of  alnmnol  ;  although  a  comparatively  new  dniir,  I  bive 
found  it  highly  beneficial  in  such  conditions. 

liesides  the  corn^ction  of  any  nasal  irregularities,  attention  must  W 
given  in  tlio  individuars  jxM'sonal  habits  as  rcgnrds  the  use  of  tolwKttlj 
and  alcoliul.  As  cliraate  and  oocuimtion  may  have  to  do  with  thecaa 
as  etiologiad  fact(*r-4,  teoiponiry  or  ]>ossibly  pernrianent  chanjjc  fn^ui 
such  exposure  should  be  insistetl  u[Km,  It  must  be  renieml)e!t4, 
that  the  coiKlition  may  be  dependent  upon  or  aggravated  by  gastm* 
intestinal,  liepatic,  and  even  renal  lesions.  In  such  cases  tTeatment 
sliould  be  directed  towanl  tlie  offending  oi^n.  If  the  general  hetltli 
is  at  fault,  ei^nstitntional  treatment  should  be  instituted.  Of  the  tWr*-' 
pcdtic  agents  administered  for  the  direct  effect  on  the  mucous  mem- 
bnmci  if  the  secretions  are  profuse  yet  tenacious,  benzoate  of  sodium 
three  or  four  times  daily  in  5-grain  doses  is  the  best.  If  the  secre- 
tions are  sc-anty  and  there  is  a  tendency  to  dryness  of  tlie  membrane, 
iodine  gr.  l,  phosphorus  gr.  yj^,  bromine  gr.  ^,  in  sherry  wine  (com- 
pound wine  of  iodine),  in  plenty  of  water  three  times  daily,  is  useful 

Dry  Labynqitis. 

Dry  laryngitis  is  usually  associated  with  a  similar  condition  of  the 
pliarynx,  and  possibly  nasopharynx  and  narcs  ;  in  otlier  words,  a  ood- 
dition,  either  IokiI  or  systemic,  which  would  bring  about  a  sinn'iar 
condition  in  the  structure  above  is  responsible  for  the  laryngeal  con- 
dition. The  condition,  however,  is  quite  rare  as  occurring  in  the 
larynx,  wliich  is  possibly  due  to  the  fact  that  the  blood-supply  is 
different,  and  that  the  larynx  is  better  protected  from  irritating 
foreign  raateriab 

Treatment,— The  treatment  should  l>e  directed  toward  the  correcv 
tion  of  any  constitutional  diathesis,  with  interna!  medieation  sjieeiaily 
directed  toward  increasing  glandular  secretion.     This  can  best  be  no 
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eonipJished  by  the  internal  adminifstration  of  phosphorus  (j^  grain), 
ioilin  {\  grain),  bromin  {\  grain),  in  sherry  wine,  three  times  a  day 
after  meals.  Equally  go4xl  results  nmy  be  obtained  by  the  adminis- 
tration every  three  or  four  hours  of  5-grain  do.ses  of  terpin  hydrate. 
If  there  is  any  conjoined  bronchial  irritation,  3-grain  doses  of  car- 
bonate of  guaiacol  should  be  administered.  For  its  action  on 
glandular  secretion  there  should  be  administered,  night  and  morn- 
ing, tablespoonful-doses  of  the  granular  effervescing  phosphate  of 
sodium. 

Abnormalities  in  the  nasal  cavity  and  nasopharynx  should  be  cor- 
rected. For  the  relief  of  the  irritation  caused  by  the  accumulated 
dried  material  within  the  laryngeal  structures  direct  medication  is 
essentia L  There  should  be  apjvlied  directly  to  the  surface,  by  uieiius 
of  inhalations,  sprays,  or  applicator,  dissolving  emollient  solutions. 

To  dissolve  the  secretions,  inhaling  the  steam  from  boiling  water, 
to  wliich  has  b<'en  addwl  1  to  3  grains  i>f  carbrjlic  acid  to  the 
pint,  is  admirable.  Five  grains  of  sulphocarbolate  of  zinc  to 
the  pint  of  water  are  equally  beneficial.  Where  the  irritation 
is  marked  great  relief  can  be  obtained  by  inhaling  the  fumes  of 
compound  tincture  of  benzoin  (1  drachm)  and  chloroform  (10  drops), 
on  which  is  poured  a  pint  of  boiling  water.  Stimulating  solutions 
should  \w  applied  direc^tly  to  the  larynx  by  means  of  an  applicator. 
The  irritation  of  the  membrane  by  the  introdnctioo  of  the  appli- 
cator will  be  productive  of  no  harmful  results ;  in  this  condition 
a  slight  irritation  is  really  beneficial.  After  removal  of  the  inspis- 
sated mucus  the  parts  should  be  lubricated  with  a  bland,  oily  solu- 
tion, such  as  liquid  alljolene  <jr  benzoinol,  to  which  have  been 
added  6  drops  of  the  oil  of  sandalwood  to  the  ounce.  This  solu- 
tion, applied  at  intervals  of  three  or  four  hours,  will  relieve  the 
patient  tif  the  distressing  sjTnptonis  prodnced  by  drjing  of  the 
secretion.  For  its  stimulating  action  there  should  be  applied, 
with  the  aid  of  the  larjngeal  mirror,  directly  to  the  laryngetd 
stnietnre,  a  1  to  ^  jier  cent,  solution  of  chloride  of  zinc.  This 
shouhl  be  done  quickly  after  the  patient  has  taken  a  full  inspini- 
tiou.  Highly  satisfactory  results  can  be  obtained  from  the  hical 
applifation  externally  of  petroleum.  This  should  Ik*  rubbcul  in, 
and  a  saturattKl  flannel  cloth  should  be  wrappetl  around  the  neck 
during  the  night 

CEdema  of  the  Larynx. 

(Edema  of  the  larynx  may  be  produced  in  a  number  of  ways. 
It  may  be  associated  with  an  acut^^  laryngitis,  may  \n^  a  result  of 
inflamuiatory  processes  involving  the  pharyngeal,  tonsillar,  or  peri- 
tiuisillar  structure,  or  may  l>e  produt^jed  suddenly  by  the  inhalation 
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of  acrid  vapors  or  irritating  fumes.  Such  processes  will  produce  an 
acute  condition,  yet  it  must  be  remembered  that  chronic  speeiBc  in- 
ilanimations  also  may  bring  about  a  sudden  oedema  of  the  laiynx— 
aHy  for  example,  in  syphilis  and  tubereulosis^  in  which  the  blood- 
vessels are  involvinl  and  there  is  an  oedematous  infiltration  of  the  adja- 
cent structures.  This  is  also  true  in  malignant  diseases  of  the  larjni. 
The  irritation  caused  by  foreign  bodies  not  with  in  the  lan'nx,  bat  in 
the  a?sophafi:us  or  the  pharyngeal  structure,  may  produce  a  sudden 
oedema  of  the  larynx.  The  treatment  should  first  be  directed  toward 
the  relief  of  the  oedema,  whether  it  be  due  to  an  acute  phlegraonoof 
inflammation,  passive  congestion,  irritation  from  foreign  bodies^  or 
irritating  vaiH)rs,  and  then  the  curative  treatment  or  the  treatment 
to  prevent  its  recurrence  should  be  adilressed  to  the  underlring 
cause. 

Besides  the  irritation  causeU  oy  aisease  processes  in  the  structures 
immediately  adjac^ent,  it  must  be  remembered  that  oedema  of  the  laiyni 
may  be  amsed  by  cardiac  and  pulmonary  conditions  producing  cyanoeii 
of  the  mucous  membrane,  also  that  renal  and  hepatic  lesions,  especialk 
the  fibrous  changes,  through  their  action  on  the  heart,  may  brii^ 
about  the  same  condition.  In  all  such  cases  the  constitutional  treat- 
ment should  be  directed  toward  the  oflTending  structure,  to  prevent, 
if  possible,  a  recurrent  attack. 

For  the  immediate  relief  of  the  oedema  puncturing  or  scarifying 
should  be  done  at  once  ;  the  patient  should  be  given  a  saline  cathartic 
and  kept  in  a  warm  room  in  an  atmosphere  thoroughlv  surchanred 
with  moisture,  and  a  diaphoretic  administered.  The  punctures  and 
scarifying  should  be  done  under  the  sjime  rules  as  mentioned 
under  Acute  Laryngitis  with  subsequent  cedenm.  The  applica- 
tion of  astrin^ronts  after  puncturing  are  rarely  neccssiiry  if  the  above 
method  has  been  carried  out.  However,  should  it  be  necessan*  lo 
apply  astringents,  10  grains  to  the  ounce  of  nitrate  of  silver,  or  a  10 
per  cent,  aluninol  solution,  should  be  used.  As  a  rule,  if  the  punc- 
turing he  followed  by  the  application  of  a  20  to  30  per  cent,  aqueous 
solution  of  iehthyol,  the  tendency  to  recurrence  is  markedly  diminished 
as  the  iehthyol  promotes  rapid  resolution.  In  all  cases  of  (edenu 
associated  with  renal,  cardiac,  or  hepatic  disorders  free  daily  move 
nients  of  the  bowels  must  be  secured  until  the  condition  is  relieved. 
The  apj)lieation  of  coUl  in  the  form  of  ice-bag,  or  Leiter's  coils  or 
the  application  of  leeches  may  be  of  service  in  arresting  further 
oMlenia,  as  the  eileet  produced  by  such  procedure  is  lar^ly  limited  to 
the  blood-vessel  itself,  while  the  condition  to  be  relieved  is  entirely  a 
perivascular  one  and  consists  of  a  watery  infiltration  of  the  structure? 
involved.  Such  procedure  then  would  be  of  service  only  by  toning 
up  the  vessel-walls  and  in  this  way  preventing  further  leakage,  but 
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would  not  affert  the  serum  already  pcmred  out  into  the  perivascular 

tissue. 

In  cases  of  sudden  redema  which  arc  usually  a»<sficijitccl  with  acute 
suppurative  |)rocesses,  it  may  he  su  sudtlcn  atnl  rapid  that  tliL-  patient 
is  in  danger  of  suffocation.  In  tlit'se  instances  intubation  or  trache- 
otomy fihonld  \k'  perfornietl  at  once.  Traehc^itomy  i,s  preferable  to 
laryngotomy  only  hecause  the  oiM?ning  in  the  air-pas^sagcs  i.^  at  a  jMiint 
away  from  tlie  inflammatory  process.  In  ciMlenia  t»f  tlic  larynx 
assof'iate^l  with  syphilitic  lesions  it  must  Ik*  remembered  that  the  ad- 
ministration of  t!(e  itHlicle  of  |>otassium,  while  not  actually  prcKluring 
the  condition,  tends  to  complicate  and  aggravate  it  and  sliouEd  l>e 
di^Mintinued* 

(iMlema  may  be  aaeociated  with  either  jM?richondritis  or  chondritie 
ag  causative  factors,  and  when  the  diagnosis  is  assurenl  the  treat- 
ment should  consist,  eurlv  in  the  condition,  first,  in  the  application 
iif  the  aqueous  solution  of  icljthyMl  iutcrually,  externally  an  oinlnjcnt 
of  ichthyo!  and  lanolin  equal  part^.  Shouhl  the  fcdema  he  thrciitcn- 
ing  and  rtxpiirc  immediate  relief  it  will  l»c  necesKary  to  resiirt  to 
scariiication  and  puncture.  In%'olvcment  of  the  airtilage  or  peri- 
cartilaginous  structures  is  rarely  associated  with  simple  acute  inilani* 
matory  pr^iccsses,  but  usually  with  infectious  disejises,  frequently  fol- 
lowing typhoid  fever. 

Specific  Ie^jflammations. 

Under  the  specific  inflammations  the  varieties  which  we  commonly 
have  to  deal  with  in  the  laryngeal  structure  are  syphilis  and  tuber- 
culosis, although  glauders  may  also  occur. 

Glanders  of  the  Ijar3mx. — This  is  a  rare  cx)ndition  and  is  never 
limited  to  the  laryngeal  structun*,  and  when  such  involvement  takes 
place  it  is  in  the  chronic  form.  One  qxvsg  was  seen  by  the  writer  in 
which  this  condition  irivolvwl  not  only  the  pharyngeal  and  naso- 
phary  ngi^d  but  also  the  laryngeal  structure.  The  diagnosis  of  such  a 
condition  can  be  established  by  bacteriological  investigation,  and 
unless  made  early  complete  remo%'al  is  almost  inifKJssible,  Outside  of 
surgical  interference  the  administration  of  iodide  of  ]>otas8iuro  pushed 
to  its  physiological  limit  will  be  of  benefit.  The  treatment  with 
melanin  may  be  pnNluctive  of  gtxMl  results,  but  not  suflScient  exj>e- 
rience  has  been  reported  to  warrant  its  recommeudatioD  as  a  curative 
measure. 

Tuberculoeis  of  the  Larynx. — Tul>erculosi8  of  the  larynx  usually 
occurs  secondary  to  pulmonar}'  tuberculosis,  although  primary  involve- 
ment of  this  part  may  octair.  The  treatment  in  eiiher  case  is*  the 
same,  although  the  prognosis  In  the  primary  rontlition  is  more  favor- 
able tlian  when  dependent  upon  pulmonary  lesion.     Much  can  l)e 
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(lone  by  regular  systematic  local  treatment  to  retard  the  pn^pres?  of 
the  (lise:ise,  and  possibly  in  some  cases  a  cure  may  ^>e  effecuJ.  Asa 
rule,  the  condition  when  presented  for  treatment  has  advanced  to 
ulceration.  Re|>eated  and  thorough  cleansing  of  the  part  should  K 
instituted  at  once.  This  can  best  he  accomplished  by  sprayinff  the 
parts  witli  hydrogen  peroxide  (15- volume),  fbllowe<l  by  an  alkaline 
antiseptic  solution  such  as  biborate  and  bicarbonate  of  s<xlium.  nf 
each  10  grains  to  the  ounce  of  cinnamon- water  and  distilled  water 
equal  parts.  After  cleansing  and  drj'in^,  the  iilcerate<l  surface  •^huulJ 
be  carefully  touched  with  dilute  nitric  or  hydrochloric  acid.  Tlie 
frequency  of  such  applic:itions  must  be  left  to  the  judgment  of  the 
physician  based  on  his  knowledge  of  the  case,  but  as  a  rule  once  daily 
is  sufficient.  If  the  ulcer  is  dwp,  curettcment  under  c«x^ine  or 
eucaine  ana\sthesia  should  be  done.  The  curettcment  should  be 
thorough,  as  it  must  be  remembered  that  the  tubercular  area  is  j^nr- 
n)unde<l  by  a  limiting  membrane,  and  unless  the  infected  tissue  be 
thoroughly  removed  the  breaking  up  of  the  protecting  nieinbraae  may 
be  the  means  of  rapid  disseniination  of  the  tuberculous  infection 
through  the  lymphatics  or  blood-channels.  In  cases  in  which  the 
ulceration  is  not  far  advanced,  or  the  process  is  somewhat  limitei 
after  the  cleansing  and  drying  of  the  surface  there  should  be  applied 
directly  to  the  ulcerated  area,  either  by  means  of  spray  or  applicator— 

I^'.  Creasoti,  5J  (4.0)  ; 

Olei  picis  liquids?,  gtt.  xx  (1.3); 

Alboleni  (liquid.),  fSss  (1,5.0)— M. 

Castor  oil  may  be  substituted  for  the  albolene  on  account  of  it? 
viscid  and  tenacious  proi)erties,  but  I  find  it  productive  of  no  iKtur 
results. 

Tubercular  Laryngitis. 

Intralaryngeal  injections  of  creosote  and  guaiacol  are  productive 
of  goo<l  results,  at  least  alleviating,  if  not  curing,  all  cases. 

James  Donelan,  of  liondon,  has  reported  success  in  the  treatmeni 
of  several  cases  of  tubercular  laryngitis  by  injections  of  guaiacol,  for 
which  purpose  he  had  devised  a  special  form  of  syringe.  It  con- 
sists of  a  steel  barrel  mounted  on  a  modified  handle.  Instead  of  a 
piston-rod  and  leather  piston,  there  is  a  steel  plunger  graduated  ic 
minims  and  fitting  accurately  to  ensure  the  propulsion  of  fluids.  It 
is  easily  sterilizable.  The  technic  of  the  operation  is  as  follows: 
The  larynx  is  first  cleansed  with  an  antiseptic  spray ;  then  the 
needle  of  the  syringe  is  inserted  at  the  desired  site,  and  1  minim  of 
pure  guaiacol  is  injected  into  the  floor  of  the  ulcer  or  most  promi- 
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nent  part  of  the  infiltration.  The  local  reaction  is  slight,  and  is 
easily  contnjUeil  by  rest  and  by  sucking  ice.  The  injectitirjs  are 
continued  at  intervals  of  a  week.  There  18  no  danp^er  or  incon- 
venience from  the  treatment,  which  is  attended  with  gratifying  re- 
gults,  partifMihirly  as  regnrdrt  the  relief  of  dysphagia. 

The  deep  injections  of  alcohol,  beginning  witlj  a  WTuk  solution 
and  gradually  increasing  the  strength  to  ahsolnte,  act  favorably  in 
some  cases.  One-tenth  of  1  percent,  formaldehyd  with  2  pereent. 
coeain,  locally  applied,  had  a  decided  effect  in  lessening  the  tcnLkney 
to  spread. 

The  most  distressing  symptom  experienced  by  the  patient  is  the  eon- 
^Umt  pain,  which  is  es]x*ciallly  aggravated  by  swallowing.  A  number 
of  agents  are  recommended  for  the  relief  of  this  cf>mlition,  no  single 
n-medy  lieing  effiin»cir»iis  in  all  cases.  The  simplest  and  th<'  one  from 
which  I  have  <ibtaiacil  the  best  results  is  the  juict*  of  the  ordinary 
pineapjjle  ajiplied  by  mmns  of  spray  or  applicator,  Tliis  can  be  fre~ 
fpieiitly  repeated  without  any  ill  effects.  Cocaine  in  a  G  to  10  j>er 
cent,  solution  as  a  spray  will  give  relief,  but  it  is  not  lasting  and 
recpiires  fnxjnent  repetition.  Inhalation  of  benzoin  gives  partial 
relief     Should  there  be  dryness  of  the  parts,  a  solution  of^ — 


R,  Menthol, 
Olei  santali, 
Allwleni  (vcl  benzoLool), 


gr.  iv  (0.25) ; 

gtt.  iv  (0.25) ; 
f  =j  (.mO).— JL 


will  biibricatc  the  surface  and  relieve  the  irritation.  Cmeketl  iex>  arts 
favonibly  and  gives  some  temi>orarv  relief  Lit|nid  diet  should  be 
instituted  and  no  irritatiog  condiments  used.  In  the  advanced  stage 
of  the  disease  in  which  the  treatment  is  purely  palliative,  narcx)tica 
may  have  to  be  administered  to  relieve  the  intense  suftering. 

The  constitutional  treatment  should  consist  in  the  administration 
of  such  drugs  ns  will  improve  the  general  nutrition,  as  eml-liver  oil, 
iron,  hy|M ♦phosphites,  or  the  arsenical  preparations,  and  if  the  tuber- 
cular tendency  be  recognized  cjirly,  the  patient  should  be  placed  under 
suitable  climatic  conditions. 

Syphilis  of  the  Larynx. — Under  this  heading  is  included  all  con- 
ditions brought  about  by  the  inoculation  of  the  sjx'cific  virus  either 
hereditary*  or  aef|uired.  Tlie  diseased  condition  of  the  lar\'nx  is 
usually  manitested  iu  the  secondary  or  tertiary  form.  Primary  lesions 
rarely,  if  ever,  occur  iu  the  laryngeal  structure.  The  kryngitis  of 
secondary  syphilis  presents  very  little  that  is  characteristic,  the  com- 
mon lesion  being  the  tertiary  one.  The  priraar}^  lesion  presents  no 
indication  for  treatment;  the  better  rule  is  to  follow  the  well-estab- 
lished practice  of  waiting  far  seoondury  manifestations.     The  mucous 
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patch  which  occurs  in  the  larynx  is  usually  limited  and  single  and 
yields  j)roini)tly  to  internal  medication.  If,  however,  local  treatment 
should  be  iiidic^ated  the  lesion  is  treated  exactly  as  a  mucous  patch 
elsewhere.  In  the  superficial  ulcer  the  parts  should  be  thoroughly 
cleansed,  following  the  same  method  as  given  under  tuberculous  le&i<Hi 
of  the  larynx,  and  then  touched  with  20  to  40  grains  of  nitrate  of 
silver  to  the  ounce  of  water.  Grood  results  may  be  obtained,  when  the 
ulcer  is  acconii>anied  by  an  acute  inflammatory  process  involving  the 
surrounding  tissue,  by  insufflation,  after  thoroug-h  cleansing,  of 
pyoktanin  (1  to  2  drachms  to  the  ounce  of  stearate  of  zinc).  Tk- 
objection  to  the  use  of  powders  is  the  danger  of  drawing  the  powder 
farther  into  the  respiratory  tract  and  producing  irritation.  This  can 
be  obviated  by  the  patient  taking  a  deep  inspiration  and  holding  the 
breath  during  the  insufflation.  By  so  doing  the  first  respiratory  act 
after  the  application  will  be  one  of  expiration. 

In  the  deep  ulceration  due  to  gummatous  degeneration  the  same 
course  of  lo<;al  procedure  as  followed  in  the  secondary  lesions  should 
be  observed.  In  the  secondary  and  tertiary  stages,  while  the  local 
treatment  is  of  imiK)rtance,  yet  the  internal  medication  is  the  prime 
factor,  and  the  system  must  as  soon  as  possible  be  brought  eompletelv 
under  anti-syphilitic  influence.  In  the  second  stage  the  mixed  treat- 
ment is  to  be  used ;  the  iodide  of  potassium  alone  in  the  tertiary 
lesion.  The  plans  for  such  treatment  are  too  well  known  to  neces- 
sitate repetition.     (See  article  on  Syphilis.) 

Much  has  been  written  in  regard  to  the  treatment  of  syphiliiir 
stenosis  due  to  fibrous-tissue  formation  after  ulcemtion.  This  should 
not  occur  if,  upon  early  recognition  of  the  lesion,  projK^r,  prompt,  ami 
encrj2:etic  iinti-sypliilitic  treatment  has  been  instituted,  and  it  is  onlv 
in  neglected  or  (exceptional  cases  that  such  lesions  exist.  Once  fibn)u>- 
tissuc  fornuitioii  has  tiiken  place  no  amount  of  internal  mediaition 
will  benefit  it.  The  resulting  cicatricial  tissue  presents  the  well- 
known  stellate  scar  with  the  peculiar  contraction  and  altenition  of 
tiie  contour  of  the  part.  The  division  of  the  stellate  bands  mav 
relievo  somewhat  the  condition,  but  the  incision  that  divides  the  bimds 
l)riii<rs  about  another  inflammation  with  its  subsequent  contraction. 
Various  dilators  are  recommended,  and  no  doubt  j)roduee  some  beiu^ 
ficial  results,  but  it  must  be  remembered  that  we  are  dealing  with  an 
inflammatory  fibrous  tissue,  and  while  dilatation  may  retard  and  some- 
what arrest  the  contraction  it  cannot  entirely  remove  the  stenosis. 
The  contraction  may  go  on  to  such  an  extent  as  to  necessitate,  in 
order  to  prolong  the  patient's  life,  the  performing  of  ti-acheotomy. 
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TUMOES    OF   THE   LaRYNX. 

Owing  to  the  histological  structure  of  the  lurynx  it  h  possible  to 
liav*o  (K'ciirriu^  there  any  varii-ty  of  tumor,  either  aJult  or  emliryuiiic, 
of  either  ty|je  ot"  tissue — e|)itlieliul  or  eimiiective,  Tlie  beuign  or 
adult  tumors  occurring  within  the  larynx  or  involving  the  vocal 
bands  art^  always  of  grave  impi>rt,  not  only  from  the  irritation  pro- 
duced by  the  presence  of  such  a  tumor— whirh  in  it8t*lf  acts  veiy 
much  tlie  same  as  tlitit  of  a  foreign  body,  interfering  with  phonatioo 
and  respiration,  sueli  interference  dt^i>ending  upon  the  size  and  loca- 
tion of  tlie  tumor — but  al.so  from  their  tendeney  to  malignant  cliaoge. 
It  is  a  well-known  clinical  fact  that  benign  neoplasms  which  are  sub- 
ject to  ehronie  irritation  or  trauma  may  become  the  site  of  malignant 
growths.  This  does  not  memi  that  the  lK*nign  growth  is  by  some  unex- 
plainable  process  transformed  into  a  malignant  one,  but  that  the  for- 
[  mer  is  the  site  of  the  malignant  development  just  as  any  other  adult 
fBtructure  may  be  the  site  of  such  development.  Of  the  adult  tumors 
occurring  within  the  lari  nx  or  involving  the  cords  the  papilloma  is 
possibly  the  most  fretpient.  Tfiis  is  an  adult  epithelial  neophisra,  and 
C3ontaitis  both  connective  and  epitliolial  types  of  tissue.  Fmm  the 
chronic  irritation,  then,  this  simple  benign  tumor  may  be  transformed 
into  a  malignant  or  wircinoraatous  growth.  Of  the  adult  connective- 
tissue  tumors  likely  to  occur  in  this  kK^Uion  the  siujple  myxuma  or 
the  fil>ro-myxoma  are  the  most  common. 

The  attempt  at  removal  of  such  tumors  by  the  application  of  acids 
<ir  other  irritaiit.s  may  hring  alxiut  malignant  change.  As  by  tniuma^ 
and  the  appli<-ation  of  such  solutions  as  chromic  acid,  or  the  galvano- 
cauter>'  which  pnicticany  amounts  to  trauma,  tlds  l»cnign  cunnective- 
tissue  tumor  may  iK^conu'  the  site  of  a  mah'gnant  or  embryonic  con- 
nective-tissue growth — sarcoma.  The  treatment,  then,  of  benign  rumors 
involving  the  lar\'ngeal  structure  should  be  their  [>rompt  removal 
tlirougli  Hurgieal  interference,  either  by  cutting  forcejis,  colcl  snare,  or 
especially  cur\^ed  scissors,  care  being  taken  to  produce  as  little  lacera- 
tion of  the  healthy  stnicture  as  pissible  and  yet  obtain  ihi*  eomplet*' 
removal  of  the  growth.  As  a  rule,  the  removal  of  benign  laryngeal 
tumors  by  the  intralaryngeal  method  can  best  Im»  iiccomplished  by  the 
Sherwell  or  Grant  laryngeal  scissors,  the  advantage  of  the  instru- 
ment  lining  that  it  occupies  very  little  space  and  the  cutting-blades 
are  oonoealed  and  can  he  opened  to  any  degree  necessary  for  grasp- 
ing a  tumor.  The  instrument  also  cuts  with  a  free  edge,  producing 
very  little  laceration  of  tissue.  For  small  tumors  on  the  cords  this 
instrument  is  unquestionably  the  best.  Another  advantage  is  that 
the  cutting-blades  can  be  set  at  any  angle  desired. 

In  all  cases  of  laryngeal  tumors  absolute  rest  of  the  voice  should 
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be  insisted  uprm  for  at  least  ten  days  before  the  nperation.  Tk 
advantage  of  inttisting  upon  absolute  rest  of  the  voice  lie^  IflT^ljiD 
the  fact  that  it  relioves^  the  tension  and  congestion  and  n?dm*5thf 
irritation  and  swelling  to  the  minimum,  so  that  the  size  of  the  tcmor 
will  not  be  overestimate*!  owing  to  the  inflammatory  siwellinsr-  Etta 
under  ccwaine  antesthesiu  an  intralaryngeal  niueoiis  membnaeisex* 
tremely  sensitive,  and  much  better  results  can  be  obtainal  bytiiiD- 
ing  the  larynx  to  the  introduction  of  the  instrument  before  attempt- 
ing the  opemtion.  Tins  can  l>e  done  by  quickly  passing  the  infinh 
ment  in  and  out  of  the  larj^nx,  thereby  getting  the  location  and  angk 
for  tlie  particular  individual,  and  during  these  manipulations,  should 
everything  1k^  favorable^  the  operation  can  be  performed  at  once. 

Malignant  growths  will  necessitate  a  major  operatioOt  such  » 
the  rcuioval  of  a  portion  or  the  entire  laryngeal  structure,  Thi* 
has  been  successfully  done,  and  the  individuals  were  for  a  tinit 
at  least  free<l  from  any  manifestation  of  the  growth.  At  the  same 
time,  owing  to  the  rich  lymphatic  supply,  there  is  quite  likelr  t» 
l>e  a  return  of  the  tumor,  or  rather,  often,  a  failure  of  i*i>inplde 
removal.  As  all  varieties  of  the  carcinoma  spread  by  the  lvm]^atk^ 
no  fixed  or  definite  Hue  c^in  be  drawn  as  to  limit  of  the  invi- 
Sarci>ma  occurring  in  this  region  is  equally  liable  to  dissemioft- 
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tion,  although  through  the  blood-channels  and  not  by  the  lympbatir& 
In  either  esise  with  the  invasion  of  the  surrounding  structure  its  com- 
plete removal  would  necessarily  involve  the  important  and  ritil 
structures  of  this  region.  Partial  removal,  then,  may  afford  st«« 
temporary  relief,  but  a  permanent  cure  cannot  be  ejc|>ected. 

PoBEiON  Bodies  in  the  Lartnx. 
The  introduction  into  the  larynx  or  the  tmchea  of  a  foreign  Wt 
is  an  aeeitlent  at  ouee  akirnnug  aud  at  the  simie  time  exeeptioaalJT 
dangerous  to  life*  Foreign  bodies  interfere  w^ith  respirution  in  set-, 
eml  ways;  first,  by  size;  second,  by  size  aud  shape  C4>rabine4l ;  thiri 
by  their  composition — for  certain  substances,  as  wockI,  cork,  grains  of 
corn,  etc.,  owing  to  the  absoi*ption  of  moisture  increase  in  si»»  after 
introduction,  thus  Ciiusing  ohstructiLvn  and  increasing  the  tendency  ta 
oedema,  either  in  tlie  larynx  primarily,  i>r  secondarily  from  adjacrat 
structures  or  the  oesophagus  by  being  lodged  in  those  structnresw  Tbf 
commonest  mode  of  entrance  is  through  the  mouth  during  ill*timed 
or  forcible  inspiration,  eitljcr  while  laughing,  eating,  or  U{>on  bciflj 
suddenly  startled  or  frightened.  Whether  the  bi>dy  be  caught  in  tW 
larynx  nr  swept  imuiediately  and  directly  into  the  trachea  or  broDcki 
deppud:^  upon  its  size  and  shape.  Large  and  irregularly  sliaped 
articles  being  unable  to  pass  through^  are  caught  and  held  in  sc«B# 
part  of  the  larynx* 
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The  higtory  of  the  case  uften  loavos  no  ivioni  for  <lt>iiht  vi^  Uy  fliag- 
notfip.  But  shoiilfl  any  oxi'^t,  the  direct  iiisjMH'ticm  by  the  u^e  of  the 
lan^ncroal  mirror  (after  overcoiiiio*r  spusm,  if  it  exist*  hy  a  10  per 
cent,  cfiimine  solution),  digital  exaniiiialiua,  ur  aii.stMjItatioii  will  hiou 
revival  the  lotnition  of  the  offendhig  article. 

The  best  method  of  determitiing  tin*  exact  pofiifion  of  llie  foreign 
boily  ericv8tf*d  or  free  in  the  upjitr  respinitory  tract  is  th^^  KcVutgeii 
nj^.  Not  only  photograpliy,  U5*ing  the  liontgen  my,s,  but  also 
the  cryptoseojie  with  the  flu<)rescent  t^creen  has  pn*ved  eminently 
satisfactory,  not  only  in  the  hx-aliTig  of  foreign  lN*ilics,  but  aUo 
in  determining  alteration  in  the  liony  and  cartilaginous  structure, 
such  as  necrosis  of  bone  and  ossificjition  in  the  cartilages.  The 
transparency  to  the  rays  i»f  the  ciirtilaginons  matter  of  the  larynx, 
however,  renders  it  necessary  to  dniw  np  a  project  ted  chart  of 
this  region  for  the  localizing  with  exactitude  of  the  actual  position 
of  tlie  foreign  body.  The  pain  due  to  a  foreign  body  is  often  referred 
to  a  point  other  than  its  actual  hx^tion.  By  determining  its  exact 
position  by  the  j-'fays,  the  false  data  of  this  misleading  symptom  can 
be  at  once  set  asiile. 

Id  a  number  of  cases  the  foreign  body  has  been  spontaneously 
expelletl  tiirough  the  mouth  ;  shnulil  this  not  occur,  however,  an 
effort  should  Ik*  made  at  once  to  extract  it  t[u*ough  the*  natural  pas- 
sages. The  special  means  and  instruments  to  be  employed  to  accom- 
plish this  end  differ  witli  each  case,  but  the  position  ti»  be  nssutnefl  by 
the  patient  while  the  effiirt  is  made  to  extracrt  the  foreign  bmly  is 
identical  in  all  cases.  He  should  lie  on  his  back  on  a  table  with  the 
shoulders  at  the  edge,  the  head  hanging  over,  with  the  mouth  wide 
o|x»n.  By  the  luloption  of  this  position — 1,  Tlie  physician  is  enabk^l 
to  examine  the  patient  with  at  least  as  much  ease  as  in  any  other 
p^jsturc,  with  the  added  value  of  Ijetter  control  nf  his  movements  ; 
2.  Respiration  is  not  interiered  with  ;  3.  The  foreign  Ixjdy  if  it  be 
detached,  whether  by  efforts  of  the  examiner  or  s|K)ntaneously,  cannot 
drop  farther  into  the  respiratory  tract,  but  must  of  necessity  fall  into 
the  mouth. 

Sternutatories,  emetics,  and  the  like  raay  be  of  value  and  should 
be  administered.  Shouhl  necessity  require  it,  the  rcspinitor}^  tnui 
should  be  openetl  in  the  p<:»sition  most  favorable  for  the  removal  of 
the  body.  Intubation  if  attempted  should  be  done  with  exceeding 
caution,  as  there  is  great  danger  of  further  imbedding  or  pushing  ihc 
body  down  into  tlie  bronchi.  Usually  the  symptoms  produced  are  so 
sudden  and  of  such  a  threatening  nature  as  to  demand  immediate 
relief,  so  that  often  the  many  convenient  and  usefid  instnancntft 
devised  for  the  removal  of  foreign  bodies  are  not  at  hand.  Thi*  mul- 
tiplicity of  instruments  devised  proves  that  no  single  one  is  applicable 
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in  all  cases.  A  simple  improvised  instrument  is  the  wire  loop,  \m^ 
several  loops  and  passing  them  well  down  into  the  lar\'Dx,  and  k 
twisting  the  wires  on  removal  the  foreign  body  may  become  entaDgW 
in  the  eoils. 

The  foreign  body  may  be  impacted  and  retained  bv  museuUr 
spasm,  especially  if  above  the  true  bands.  If  the  patient  l)e  placed 
in  the  jwsition  given  above  and  the  parts  sprayed  with  a  20  per  cent. 
solution  of  cocaine,  relaxation  may  be  accomplished  and  the  My 
drop  out  by  gravity.  Smooth  and  metallic  bodies  may  be  expelled 
by  inversion  of  the  patient. 
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Abdomen,    preparation  of,    for  surgical 

operation,  89 
Abdominal  distention   after  appendicitifl 
operation,  treatment  oi,  450 
muijijage  in  chronic  intestinal  obstruc- 
tion, 495 
puncture  in  chronic  intestinal  obstruc- 
tion, 4% 
sc^ction  in  chronic  intestinal  obstruction, 

for  intestinal  obstruction,  478 
Abortion,  030 

h<>inorrhage  in,  treatment  of,  687 
prophylaxis  of,  036 
septic  infection  in,  treatment  of,  688 
treatment  of,  030-039 
Abscess,  acute,  345 
of lun^,  410 
and  gangrene  of  lung,  A.  J.   McCosh 

on,  403 
of  nasal  septum,  740 
palmar,  340 

incision  in,  847 
paratyphlitic,  402 
Abscesses,  intniperitoneal  aspiration  in, 

35f> 
A.  C.  E.  mixture  for  ansesthesia,  66 
Acetabulum,  fractures  of,  221 
Acetanilid  in  chn>nic  suppurative  otitis 

nuHliu,  712 
Acetic  ucid  in  intumescent  rhinitis,  724 
Acids  and  pastes,  use  of,  in  internal  hemor- 
rhoids, 510 
Aconite  ill  acute  pharyngitis,  708 

ill  pleurisy  with  etfaxion,  408 
Ac<juin»d  striclun*  of  rectum,  526 
Acromion  prr>cess  of  scapula,  fracture  of, 
155 
pymptimis  of,  156 
tr»*atmeiit  of,  157 
Actual  cautery,  335 
Adenjwarcinomaof  rectum,  680 
Adenoid  growths,  754 
tn*atment  of,  754 
Adhesive  plaster  extension  in  fracture  of 
femur,  IIU 
in  treatment  of  fnictures.  186 
Adn'nal  extract  in  epistaxis,  737 
in  hay  fever,  735 
in  intu!n<»s<'ent  rhinitis,  723 
Age  as  predisposinir  cause  of  dislr>cation, 

244 
Agnews  splint  in  fracture  of  patella,  206 


Albuminuria,  578 
Alcohol  in  abscess  of  lung,  419 
in  chronic  suppurative  otitis  media,  712 
in  hay  fever,  786 

in  malignant  neoplasms  of  uterus,  624 
method  of  preparing  ligatures  and  sut- 
ures, 94 
in  nasal  polypi,  789 
in  otomycosis,  706 
in  septic  infection,  124 
in  tunercular  laryngitis,  791 
Alexander- Adams  operation  in  retro-diA- 

placements  of  uterus,  614 
Aloin  in  uterine  inflammation,  690 
Alum  in  acute  pharyngitis,  768 
in  epistaxis,  308,  787 
in  vaginitis,  587 
in  vulvar  pruritus,  686 
Aluminium  acetate  in  dacryo-cystitis,  678 
Alumnol  in  dacryt>-cystitis,  678 
in  (jedema  of  larynx,  788 
in  simple  chronic  laryngitis,  786 
in  urethritis,  002 
Amblyopia,  toxic,  684 
tonics  in,  084 
treatment  of,  684,  686 
Turkish  bath  in,  684 
Ambulant  treatment  of  fractures  of  femur, 
202 
of  fractures  of  leg,  214 
Aminoform  in  cystitis,  669 
Ammoniated  mercury  ointment  in  vul- 
vitis, 585 
Ammonium  l>en7X)ate  in  cystitis,  608 
in  subacute  laryngitis,  7K4 
carbonate  in  acute  catarrhal  rhinitis, 

718 
chloride  in  styes,  672 

in  vaginitis.  587 
sulpho-ichthyolate  in  phlyctenular  ker- 
atitis, 070 
Amputation  in  compound  dislocation,  249 
of  distal  phalanx  of  Angers,  800 
of  finger  with  its  metacarpal  bone,  369 
in  continuity,  809 
middle  phalanx  of,  in  its  continuity, 

808 
proximal  phalanx  of,in  its  continuitv, 
308 
at    metacarpo-phalangeal   joint, 
308 
of  fingers  and  toes,  866 
of  toes,  370 
Anaesthesia,  17 
chlorofonn  for,  19 

7W 
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ADKSthesia  from  cold,  59 
in  dislocationg,  247 
ether  for,  18 

Charles  Lester  Leonard  on,  17 
local,  56 

cocaine  in,  876 
cold  in,  875 
ether  spray  in,  875 
ethyl  chloride  in,  875 
eucaine  in,  879 
in  minor  surgery,  875 
rhigolene  in,  87*5 
salt  and  cracked  ice  in,  875 
Schleich's  infiltration  method  of,  877 
solutions  for,  59 
nitrous  oxide  gas  for,  18 
preparations  for,  22 
primary,  in  minor  surgery,  878 
reponal,  56 
Anaesthetic  agents,  mixtures  of,  55 
Ana'sthetics,  17 

general,  in  minor  surgery,  878 
local,  drugs  as,  58 

mor])liine  with,  administration  of,  56 
Anastomosis,  intestinal,  in  obstruction  of 

intestines,  476 
Anatomical  n^lations  of  car,  694 
Anijiomata  of  nose,  741 
Ankle,  dislo<*ations of,  298 
backward,  299 
symptoms  of,  299 
tri'atment  of,  299 
comjwund,  301 

treatment  of,  301 
forward,  298 

symptoms  of,  298 
troatmcnt  of,  299 
imvanl,  IU)1 

syinptoins  of,  301 
t'rcMtinciit  of,  301 
outward.  L".M> 

syinploin>  of,  300 
t'mitiiMMit  (»f,  300 
Anosmia,  74S 

treatment  of.  748 
Ano-vairiiial  ti>tula,  fjOO 
Anteflexion  of  uli-nis,  610 

tivatiiK'iit  of".  <ilO 
Antevorsion  of  ut<'rus,  r,10 
Antift'ltriii  in  <Miilar  lira«iacho.  687 
Anti])v<»iiiii  ill  conical  ulcer.  678 
Aiiti])ynM  in  catarrhal  conjunctivitis,  663 
in  chroi'ic  i::]auc<nna.  r»84 
in  dacryo-cvstitis,  673 
in  (^]»i"«taxis.  \\{\\\ 
in  ocular  headache,  687 
in  vc'-ical  irritation,  581 
Antisepsis.  »;i 

in  eye  diseases,  660 
in  labor,  «»48 
Anti«e]>tic  ai^ents  in  abscess  of  lunur,  419 
solutions,  use  of.  in  septie  wounds,  118 
Anti<tre])tococcic  <erum,  12') 
Antitetanic  scrum,  TJ.") 
Antrum  of  Iliirliniore.  diseases  of,  748 
cmpyenui  of,  749 


Antrum  of  Highmore,  empyema  oC  trai> 

ment  of,  750 
Anus,  fissure  of,  687 

and  rectum,  diseases  of,  499 
Apomorphine  in  spasmodic  cmup.  7$3 
Apparatus  for  chloroform  administntioi, 
54 
for  ether  administration,  41 
for  retention   and    immobiliziticD  of 
fractures,  184 
Appendicitis,  448 
course  of,  444 
diagnosis  of,  446 
local  applications  in,  459 
micro-or]^nisnis  in,  444 
non-operative  treatment  of,  454 
operation  in,  abdominal  distention  &ft£r. 
400 
complications  after,  451 
intestinal  obstruction  after,  4-52 
nourishment  after,  451 
ventral  hernia  after,  453 
vomiting  after,  460 
operative     interference   in,   after-tmi- 
ment  of,  449 
during  attack,  indications  for.  446 
pain  in,  444 
symptoms  of,  444 
treatment  of,  446 
vomitine  in,  445 
Argentamm  in  blepharitis  marjcpnalis.  670 

in  purulent  conjunctivitis,  6t>5 
Argentic  iodide  in  catarrhal  c(»njunctin- 

tis,  668 
Arponin  in  purulent  conjunctivitis,  665 
Anstol  in  blepharitis  marginalis,  671 
in  chronic  metritis,  692 
in  corneal  ulcer,  679 
in  styes,  672 

in  tuberculous  pharj^ngitis,  771 
in  vaginitis,  587 
Arsenic  in  atn»phic  pharj-ngitis.  768 
in  impotence,  57*> 

in  tuberculosis  of  genito-urinarj-  tra.:1, 
male,  558 
Arsonous  acid  in  atrophic  rhinitis,  7:^1 

in  hay  fever,  784 
Arterial  hiemorrhoids,  509 
Articular  development,  dcfcctivf*.  us  jn*- 
disposing    cau.««e    of    di-l«K-;iii.'iJ. 
•244 
Articulation,  chancre  of  ^•haJH'  of,  in  di?!- 
cation,  24r> 
fonn  of,  as  a  cause  of  dish>caiion.  244 
ttmiporo-maxillarv',noisv  nuovem«r.t-'  f. 
25*2 
Artificial   respiration,  LabordeV  mHt"«i 
of,  47 
Sylvester's  method  of,  49 
Asafd'tida  in  hay  fever,  734 
in  intestinal  pamlysis,  489 
Asepsis,  01 

in  labor,  <)48 
Aseptic  oponition,  conduction  of,  104 
wounds,  dressing  of,  114 
treatment  of,  1 10 
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H    Ash  tubes  in  fracture*  of  nun**,  139 

Hnndagei,  807 

H    Afpiratioii,  353 

Barton's,  822 

H        iu  tumip^ritoneiil  ttbiceiiaeif  866               i 

circular,  316 

■            cvsls,  3:^3 

compression,  309 

■         of  jointSp  ;i55 

crossed,  of  angle  of  jaw,  323 

^^^  in  pleuri*jy  with  tffiiftion,  408 

of  both  eves,  324 

^^^Kpupoi-pubic,  355 

^^^■^    111   cuti»pk'te   reu<iition  of   urin^    in 

denii*KttU"tIel,  319 
Desault'8,  325 

^^^H             prt><:Uit)c  C'lilurtrementf  5ti8 

Esmarch's,  309 

^^^kimior,  FutJiiii^^.  a;»3 

eve,  Borhch  8,  324 

^^^^iltfe  i>f,  in  chest  eflWiorw,  364 

ttgure-of-ciirhi.  330 

^r                   technique  of,  354 

anterior,  t*f  cbe«t,  331 

■   AjthmA,  hH\\  732 

of  elbow,  330 

^B  JUtnignlu£,  dl^loeifttioQs  of,  302 

of  kne».%  832 

■           bockwHid,  303 

of  neck  and  axilla,  330 

■                tn^tnient  of,  308 

p<i*U^rior,  of  chest,  331 

H            compiund,  3IJ4 

fiK*t  tHjveriijg  heel,  333 

■                treatment  uf,  304 

not  covering  h*?el,  833 

■            forward,  302 

gauntlet,  318 

■                tn^atnient  of,  302 

gauze,  308 

GiWm  8,  323 

■            Iat4}ml,  303 

■            bv  rotAtton,  303 

indicHlions  for,  816 

H                 treatment  of,  303 

manv-tuiled,  334 

■         fnioture*  of,  21*i 

Marti  nX  309 

H            com^HJund,  2 Hi 

niiisUn,  307 

■                trvalmentof,  216 

obi  it  J  ue,  317 

^B    A  trivia  of  VQi^ina,  </l>5 

pla8U*r-of-Parii,  810 

H    Atr\»iihie  j>hiirvii)i^iti>i,  766 

recurrent,  316 

H             ti\*i*tmf*nt'of,  767,  768 

of  band  and  fingers,  316 

H         rbinitH,  729 

of  head,  317 

■             treatment  of,  im 

of  fttump,  816 

H    Atropine  in  uruto  non-iuppumtive  otitu 

for  retaininj^  dresaio^^,  308 

■                     nuKlia,  708 

rubber,  309' 

H            pbiir\'ngiUii,  763 

Bpiea,  326 

H        in  !lT8i'stJi|;e  of  btbor^  644 

double,  of  groin,  329 

H        in  h&y  fever,  735 

of  fboulder,  327 

H        in  fntUMUflception,  4S2 

single,  of  groin,  829 

■         in  intis,  682 

of  thumb,  827 

H          in  tabor,  f;47 

«pinil,  31ft 

■          in  phlycteniihif  keradtii,  676 

of  all  rtnieeps,  318 

H          in  p<»^t-fmrtum  hf^morrhjige,  666 

of  cheat,  318 

H          in  ^tr«bis.mu>i,  691 

of  ftnger,  318 

■     Audit<*ry  csinal,  difl€iiw?«  uf,  7tJ0 

reverM,  320 

H             oxu^nuilf  obstructions  and  dii»ea»6«  of, 

of  lower  extremity,  321 

■ 

of  upper  extremity,  820 

H     A  It  Hole,  blood- turn  or  of,  695 

T  of  jiorineuni,  334 

H              tfvutmi»nt  *jf,  696 

%Vlpeau '»,  325 

■          diH*^u*ie*  and  injuries  of,  6% 

Biindaginf;,  307 

H      Aut*>scopy  in  diAeii-*frt  of  hirynx,  779 

minor  surgery  and,  George  W.  Spencer 

^B     Axillar}'  an«*rv,  rupture  of,  in  reduction 
H                     of  old  dtslijcationi*  of  humonu*. 

on,  307 

ruka  for,  general,  314 

■                    267 

Barker'i  operation  in  fractures  of  patella, 

■        veinj  rupture  of,  in  reduction  of  disloca- 
^B                   tions  of  humerus,  267 

Barton's  bandage,  322 

Baaina,  iterili/jition  of,  102 

m                       B. 

Ballui,    pemianent,    in     septic    wounds, 
120 
in  pruritus  ani,  535 

H     Bacillus  coll  communis  in  empvema,  418 

■         of  FH«Hlbirider,  412 

BeditorHt,  358 

H         py<x?ynnpas,  412 

prevention  of,  359 

^m         tubKa^uln^tt,,  412 

treatment  of,  359 

H      Buck  ward  di?b»cation  of  head  of  ndius, 

Bet^ch^nut  oil   in  blepharitis  marginalls, 

■                     270 

671 

^1             of  rudioi  and  ulna,  272 

BelEeld,  William  T.,  on  t}iera|»«»utii'»  of 

^L           of  sternal  end  of  clavicle,  254 

male  genito-urinarr  tract,  646 

^KvSftCteriolog3%  tur^cal,  62 

Belladonna  in  abortion,  687 
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Belladonna  in  acute  non-suppurative  otitu 
niodiu,  708 
phan'ngitis,  768 
in  chronic  inU«tinal  obstruction,  491 
in  hay  fever,  735 
in  inU^tinul  paralysis,  489 
in  vai^ininniUH.  588 
Bello<Mi'8  canula  in  epistaxis,  868 
Benzoin  in  acute  laryngitis,  781 
pharyngitis,  7<>8 
in  dry  laryngitis,  787       , 
Benzo-ph(M)onide  in   phlyctenular  kera- 
titis, 675 
Berberine  muriate  in  rhino-pharvngitis, 

75'J 
Beta-eucaino  us  local  anaesthetic,  58 
Beta-naphtholin  catarrhal  conjunctivitis, 
6f^l 
in  chronic  intt^stinal  obstruction,  491 
Beverages  in  vomiting  of  pregnancy,  682 
Bichlorido  of  mercury  in  chronic  gonor- 
rhoea, 553 
as  disinfci'tant,  73 
ill-cttcrU*  of,  74 
in  gltH't,  553 
in  hay  fever,  735 
in  pu*erp<*rul  septic  infection,  661 
in  vulvitis,  584 
Bifid  uvulii,  760 

Bilateral  dislwation  of  lower  jaw,  260 
Bipolar  eUvtrolysis  in  ozama,  732 
Birch  oil  in  blepharitis  marginalis,  671 
Bismuth  Kalicyiate  in  chronic  intestinal 
obstruction ,  491 
subnitnite  in  heq)e8  of  cornea,  681 
Bladder,  cancer  of,  571 
dis«*as«'s  of,  571 
libroiim  of.  ATI 
])U])ill()iim  of.  571 
tumors  of,  r)71 

su|)ra})ubic  cystotomy  for,  672 
tn-atiiicnt  of.  572 
Blank-cart ridi^'c  injuries,  8G1 

trcatiiM'Mt  of.  M<;1 
Blcpbariti-  iiiarixinalis.  r»70 
('('/('iiiatous  form  of,  <J71 
trcatiiM'iit  of.  070 
uh'jTativc  form  of,  <>70 
Blisters   in    aciit<'    non-suppumtive  otitis 

iiuMJia,  7(»S 
Hloodlcttiiiir  ill  acuto  rnotritis.  500 
in  non-vuppiirativc  otitis  modia,  707 
in  otitis  ('\t«'nia,  circumscribed,  702 
ditVus.'.  704 
Blood-tumor  of  auricle,  005 

treatment  nf.  OOO 
Boil,  treatment  nt\  .-^3 
Bond's  spli?it  in  fnictures  of  radius,  180 
Bony  tumors,  nasal.  741 
Borax  in  purulent  <'onjunctivitis,  0(14 
Boric  acid  in  atnt])lii<'  rhinitis,  7^0 

in  chronic  intestimil  oh^t^U(•tion,  401 

suppurative  otitis  media,  712 
as  disinfectant.  7<) 
in  eye  di>eases,  000 
in  buy  fever,  735 


Boric  acid  in  intumoscent  rhinitis.  722 
in  purulent  ophthalmia,  *k4 
in  ulceration  of  UTula,  7a9 
Boroglvceride  in  acute  phaiyikGiite.  7'> 
in   chronic   suppumuve  'otiu»  cec 
712 
Borsch '8  eye-bandage,  8:24 
Brandy  in* puerperal  septic  infection. 
Broad-li|^anient  cysts,  628 

removal  of,  623 
Bromides  in  abortion,  637 
in  cyatitirt,  G03 
in  vomiting:  of  pregnancy,  632 
Bromine  in  simple chroniclarrnciti'. 
Buller's  shield  in  gonorrfacpal  ophtL«l] 
665 

C. 

Cspsarean  section  in  eclampsia,  641 
Caffeine  in  append ioitie:,  460 
Calcic  permanganate  in  purulent  cunji 

tivitis,  666 
Callus,  fnieture  of,  242 
Calomel   in   acute  non-fiuppurative  o 
media,  708 
phar>^ngiti8,  762 
in  blepViaritis  marginalis,  671 
in  catarrhal  conjunctivitis.  662 
in  infective  pharyngitis,  769 
in  i)eritonitis,  440 
in  toxaemia  of  pregnancy.  639 
Campho-phenique  in  pruritus  aiii,  o3» 
Camphor  in  acute  catarrhal  rhinitis, ' 
pharvngitis,  762 
in  ceretral  concufision,  31*4 
in  intumojjccnt  rhinitis,  722 
monobroinatc  in   acute  catarrhal  r! 
lis,  718 
in  imjxitonce,  576 
in  semiiuil  emissions,  577 
Campbor-pben<d  in  otitis  externa,  lir^ 

scribed,  701 
Camphor-water  in  hay  fever,  7-% 
Camjdionited  oil  in  slifK-k,  400 
Canals,  pilva no-cautery-  in,  336 
Cancer  of  bladder,  57  T 
of  prostate,  570 
symptoms  of,  570 
treatment  of,  570 
of  rectum,  530 
of  testicle,  575 
of  uterus,  624 
opemtion  in,  625 
treatment  (»f,  624 
Cantbaride-i  in  cystitis,  559 
in  gleet,  ').")4 
in  pyelitis,  559 
in  vesical  irritation.  581 
Capillary  dniinagein  septic  wounds.  1 

b.'vmorrlioids,  509 
Capsule  of  joint,  injurv  of,  ft>  pn-di-j 
inir  cau.«.e  of  dislocation.  lM'i 
Carbolic  acid  in  abscess  of  lunsr.  41',^ 
in  acute  catiirrbal  rhinitis,  718 
in  atrophic  rhinitis,  730 
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Carbolic  acid  in  bedsores,  860 
in  carbuncles,  348 
in  chronic  metritis,  691 

suppurative  otitis  media,  712 
ai$  disinfwtant,  74 
ill-effects  of,  75 
in  dry  laryngitis,  787 
in  hay  fever,  735 
in  hyi)ertrophic  rhinitis,  728 
injection  of,  in  internal  haemorrhoids, 

5U> 
in  internal  haemorrhoids,  514 
in  intumescent  rhinitis,  722 
in  nasal  polypi,  739 
in  otitis  externa  diffusa,  704 
in  pruritus  ani,  536 
in  retn>-nai>al  fibrous  tumors,  764 
in  rhino-phar^-ngitis,  753 
in  syphilitic  pharyngitis,  772 
in  ulcer  of  rectum,  539 
in  vulvar  pruritus,  686 
in  vulvitis,  584 
Carbuncles,  348 

treatment  of,  348 
Carpal  bones,  dislocation  of,  278 
fractures  of,  185 
treatment  of,  18<5 
Carpus,  dislocations  of,  congenital,  279 
Cartilaginous  tumors,  nasal,  741 
Caseous  tonsillitis,  778 
Castrution  in  prostatic  enlargement,  669 

in  uterine  neoplasms,  620 
Cataplasm,  337 
Catarrhal  conjunctivitis,  662 
chnmic,  008 
rhinitis,  acute,  717 
tn'iitment  of,  718 
Catarrh  us  awtivus,  732 
Catgut,  alcohol  method  of  preparing,  94 
chromic  acid  method  of  preparing,  95 
cumol  inothod  of  preparing,  92 
formaldehyde  inethou  of  preparing,  95 
formalin  method  of  preparing,  94 
lactate  of  silver  methoa  of  preparing, 

05 
preparation  of.  02 
Cathartics  in  jMTitonitis,  439 
Cathet»*rism  of  un*ters,  580 
Caustic  pota'ih  in  lupus  of  nares,  744 
Caute rants.  330 
Cauterization  in  hay  fever,  736 

in  inturnescent  rhinitis,  724,  725 
Cautery,  actual.  335 
Cavitij'^i.  ImkIv-,  iralvanocauterv  in,  836 
Cellulitis  jH-lvie.  000 
Cerebral  concussion,  3H1 
cau-ies  of.  3Kl 

(liff«'rential  diairnosi-*  of,  387 
pathnh.iry  of,  302 
H'st  in.  304 
sequcl.e  nf,  301 

and    shock,    Joseph    Kansohoff   on, 

3«1 
stimulants  in,  304 
symptoms  of,  382 
treatment  of,  394 

51 


Cerebml  irritation,  888 

after  cerebral  concussion,  888 
recovery  in,  389 
symptoms  of,  888 
Cerumen,  impacted,  696 

treatment  of,  697 
Cervix,  lacerations  of,  609 
Chalazion,  674 
massage  in,  674 
treatment  of,  674 
Chemical  sterilization,  72 
Chemosis  of  eyelids,  674 
Chest,   anterior  figure-of-eight    bandage 
of,  331 
effusions,  aspirator  in,  use  of,  864 
posterior    figure-of-eight    bandage    of, 

331 
spiral  bandage  of,  818 
Children,  fracture  of  neck  of  femur  in, 
194 
of  shaft  of  femur  in,  198 
Chloral  hydrate  in  abortion,  687 

in  acute  rheumatic  pharyngitis,  770 
in  first  stage  of  labor,  648 
in  vulvar  pruritus,  686 
Chlorine- water  in  catarrhal  conjunctivitis, 

668 
Chloroform  in  acute  catarrhal   rhinitis, 
718 
administration  of,  61 
apparatus,  for,  64 
for  anaesthesia,  19 
in  hay  fever,  786 
in  labor,  645 
in  mviosis  narium,  747 
Chlorohydrate  of  quinine  in  purulent  con- 
junctivitis, 666 
Chromic  acid  in  adenoid  growths,  765 
in  chronic  suppurative  otitis  media, 

712 
in  elongation  of  uvula,  757 
in  follicular  pharyngitis,  765 
in  gleet,  554 
in  hay  fever,  736 
in  hy|)ertrophic  rhinitis,  728 
in  intumescent  rhinitis,  724 
method  of  preparing  ligatures   and 

sutures,  05 
in  nasal  polypi,  739 
in  tumors  of  larynx,  793 
Chronic  obstmction  of  intestine,  490 
Circular  bandage,  315 
Circumscribed  otitis  externa,  700 

vulvitis,  585 
Cirrhosis  as  cause  of  pleurisy  with  effu- 
sion, 407 
Clamp   and  cauter>'  in   internal   hR*mor- 

rh<>ids,  516 
Clavicle,  dislocations  of,  253 
of  acromial  end  of,  255 
downward,  256 
symptoms  of,  257 
treatment  of,  257 
upwanl,  255 

treatment  of.  255 
«»f  both  ends  of,  258 
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Clavicle,  dislocationi  of  both  indi  of, 
treatment  of,  268 
of  sternal  end  of,  258 
forward,  258 
symptoms  of,  254 
treatment  of,  254 
upward,  255 
symptoms  of,  255 
treatment  of,  255 
subcoracoid,  267 
treatment  of,  258 
fracture  of,  147 
in  children,  162 
complications  of,  149 
massage  in,  154 
prognosis  of,  149 
Dayrti's  dressing  in,  162 
symptoms  of,  148 
temporary  dressing  for,  160 
treatment  of,  149 
in  erect  posture,  150 
by  operation  and  wiring,  158 
in  recumbent  posture,  160 
Velpeau  dressing  for,  151 
Climate  in  hay  fever,  784 

in  intuniescent  rhinitis,  726 
Closed  fracture,  128 
Cocaine  in  acute  catarrhal  rhinitis,  718 
pharyngitis,  762 
in  atrophic  rhinitis,  780 
in  cystitis,  608 
in  hay  fever,  786 
in  herpes  of  cornea,  681 
in  intumescent  rhinitis,  722 
in  labor,  646 
as  local  antesthetic,  68 

in  minor  surgery,  376 
in  Bvphilitic  pharyngitis,  772 
in  tuncrcular  laryngitis,  791 
in  vaginismus,  588 
in  vesical  irriUition,  581 
in  vomiting  after  appendicitis  operation, 

450 
in  vulvar  pruritus,  686 
Coccyx,  dislocation  of,  281 
fractures  of,  221 
treatment  of,  221 
Codeine  in  acute  laryngitis,  782 
pharyngitis,  762 
in  first  stage  of  labor,  644 
in  follicular  ]»haryngiti8,  766 
in  subacute  laryngitis,  785 
Cod-liver  oil  in  tubercular  laryngitis,  791 
Colchicin  in  punctate  keratitis,  677 
Cold,  anjesthesia  from,  59 
applications  in  epistaxis,  737 

in  vulvitis,  584 
compresses,  335 
dr>',  334 
exposure  to,  as  cause  of  pleurisy  with 

effusion,  404 
as  local  ana'stbetic,  375 
local  application  of,  334 
wet,  334 
Colles'  fracture  of  radius,  178 
Colocynth  in  acute  pharyngitis,  762 


Colostomy  in  chronic  intestinil  obftro^ 

tion,  496 
Colotomy  in  cancer  of  rectum,  5S1 

m  Btricture  of  rectum,  529 
Comminuted  fracture,  128 
Complete  dislocation,  243 
fiatula  in  ano,  518 
ftactupe,  128 
Complicated  dislocation,  243,  248 
fistula  in  ano,  518 
fracture,  129 
Complications  of  ether-ansBethesia,  45 
Compound  dislocations,  248,  248 
of  astragalus,  804 
of  elbow,  276 
of  femur,  290 
of  humerus,  268 
of  knee,  296 
of  lower  jaw,  252 
of  wrist,  278 
fractures,  128 
of  astragalus,  216 
of  femur,  202 
of  humerus,  174 
of  leg,  216 
of  nose,  189 
of  patella,  207 
treatment  of,  234 
Compresses,  cold,  335 

use  of,  in  fractures,  136 
Compression  in  epistaxis,  363 
Condyles  of  femur,  fractures  of,  201 

of  humerus,  fractures  of,  170 
Congenital  dislocation,  243 
of  humerus,  269 
of  knee,  296 
of  lower  jaw,  252 
of  patella,  293 
malformation  of  intestine,  479 

treatment  of,  480 
occlusion  of  intestine,  466 
syphilis  of  nose,  743 
Conjunctiva,  diphtheria  of,  668 
treatment  of,  668 
diseases  of,  661 
inflammation  of,  661 
diagnosis  of,  661 
Conjunctivitis,  catarrhal,  662 
coUyriain,  663,  664 
treatment  of,  662-664 
chronic  catarrhal,  668 

massage  of  lids  in,  669 
treatment  of,  668,  669 
diphtheritic,  668 

treatment  of,  668 
follicular,  669 

treatment  of,  669 
purulent,  664 

Buller-s  shield  in,  666 
irrigation  in,  664 
treatment  of,  664-667 
Consciousness,  loss  of,  in  cerebral  concur 

sion,  383 
Consecutive  dislocation,  248 

shortening  in  fractures,  242 
Copaiba  in  gonorrhoea,  SW 
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Copper  sulphate  in  ii*.*ute  uvulitis,  769 

;  Cysts,  intraperitoneal,  aspiration  in,  856          ^^^H 

ill  chponic  gonorrho^u,  654 

of  ovary,  622                                                      ^^^H 

in  gleet,  554 

dermoid,  622                                                   ^^H 

in  eirnpk  chronic  litryngitis,  78« 

follicular,  622                                               ^^^^^ 

in  ulcer  of  rectum,  Ch39 

tubo-ovarian,  696,  622                                    ^^^^| 

Cofiicoid  ppocesu  of  scapula,  fracture  of, 
155 
symptoms  of,  155 

of  uterus,  616                                                   ^^^^1 

^^^1 

treatment  of,  165 

Cornea,  di&eag«8  of,  675 

Dacr^^o-cystitis,  672                                            ^^^^| 

frjpei|,nn  IxmJv  in,  *5^ 

irrigation  in,  678                                               ^^^^H 

herj>e^  of,  680 

treatment  of,  673,  674                                      ^^^H 

infliimmiitions  of^  675 

Davis,    Edward  P.,  on    therapeutica   of         ^^^^H 

muLul^p  of,  i\m 

pregnancy,  parturition,  and  the         ^^^^| 

nebulaj  of,  680 

puerperal  state,  629                              ^^^^1 

•pecillc  inflUrntion  of,  676 
ulcer  of,  WIT 

DettfTiess,  throat,  753                                           ^^^H 

Decubitus,  358                                                     ^^^H 

colly ri a  in,  678 

Defective  nrticular  development  a«  pre-               ^^^ 
dispo^ini;   cau^e    of  dii^location,                 ^^| 

ectfli  urn  tics  tn,  678 

iodofomi  dkoA  in^  079 

244                                                                    V 

simple,  677 

Deflections  of  nasal  septum  744                            ^^^H 

8pre»dmi?,  678 

DoformcK]  union  of  fractures,  241                        ^^^^H 

ftubconjunctival  injections  in,  C7S> 

Dt^toniiity  in  fmc lures,  129                                 ^^^^H 

Corneal  N:'ai^,  6K0 

Deluyed  union  in  fractures,  237                          ^^^^^H 

pressure-maasia^e  in,  680 

treatment  of,  237                                        ^^^^| 

Corpus  luteurii^  cysts  of,  622 

Demi-gauntlet  bandaire,  319                               ^^^^H 

Corn.»siFe  eublimate  in  bediorea,  960 

Depressed  fracture,  129                                              ^H 

in  iritU,  682 

Dermatol  in  purulent  conjunctivitis,  666                ^H 

in  ocular  paralviU^  690 

Dermoid  cv*t*  of  ovarv,  622                                        ^H 

in  vulvitis,  58^ 

D^eautt'^  bandage,  825                                                ^H 

Costal  cartilages,  fracture  of,  146 

Diachylon  ointment  in  vulvar  pruritus,                ^H 

Counier-vitenision  in  dislocation!*,  248 

'     586                                                                  H 

Cuunt*?r-irritiints,  S39 

Diagtasis,  242                                                                    ^^ 

Crcolin  lUi  disinfectant  75 

Diet  in  chrtmic  inteMrnal  obslruction,  491                         1 

Crtosote  in  abaees«  of  lung,  41tt,  420 

in  pleurisy  with  effusion,  4t>8                          ^^^^J 

in  chronic  metritis,  591 

in  puerperal  septic  infection,  652                   ^^^^H 

in  tubercular  iritis,  682 

in  vomiting  of  prc|^ nancy,  632                       ^^^^H 

Urvngitis,  790 

Digitalis  in  appendicitis,  460                              ^^^^H 
Dilatation,  gnsdual,  in  urethral  strictures,         ^^^^| 

in  tutjerculmift  of  larynx,  790 

Ci^pitu£  in  dislocation,*  246 

in  fnnctuiv,  130 

of  stricture  of  rectum,  528                               ^^^^H 

CrosgfHi  bandage  of  angle  of  jaw,  823 

Diphtheria  of  conjunctiva,  6^                           ^^^^H 

ofbotheyt'*,  324 

D i  p  1  ococc u»  pn  c'u mo n in?  i  n  em  py ema,  411        i^^^^^f 
Disarticulation    of   middle    phalanx    of         |^^^^| 

Croup,  spasmodic,  782 

emetics  in,  783 

ftnger,  368                                              ^^^H 

hot  bath  in,  783 

Discoloration  in  dislocation,  246                        ^^^H 

treatmtnit  of,  788 

Disinfection  of  hand^  for  oi)eration,  Fur-         ^^^^| 

Cryptic  tonsillitis,  776 

bin|^r'0  methi><l  ot,  82                            ^^^^| 

Cuneba  in  gonorrhoea,  550 

mechanical  melht»d  of,  82                          ^^^H 

Cuboid,  di^bn^tttion  of,  805 

Weir  and  Stim*on**  method  of,  88                 ^^| 

Cumol  method  of  preparing  Hgaturei  and 

Welch's  method  of,  82                                     ^H 

^vxtures,  92 

Dislocation-'',  242                                                       ^H 

Cuneifonu  Iwine*,  dialncation  of,  305 

ansesthd^ia  in,  247                                             ^^^^H 

Curcttement  in  puerperal  septic  infection. 

of  ankle,  298                                                      ^^^M 

651 

backward,  299                                               ^^^M 

Cutaneout  external  hj^niorrhoids,  505 

symptoms  of,  299                                       ^^^^H 

Cjratic  disease  of  testicle,  575 

treatment  of,  299                                        ^^^^H 

ovary,  600 

compound t  301                                                ^^^^^| 

Cyiititw.  558,  671 

treatment  of,  JlOl                                         ^^^^^1 

in  female,  602 

forwsrd,  2*»8                                                  ^^^M 

treatment  of,  559,  571 

«vmptom»  of,  298                                      ^^^^H 

Cyrtog«n  in  cv*titi*,  569 

treatment  of,  2!HI                                      ^^^H 

in  pyelitis,  "559 

inward,  301                                                   ^^H 

Cyttoscope,  579 

fymptoms  of,  801                                       ^^^^H 

Cyfts,  broad-liipimcnt,  62il 

treatment  of,  801                                        ^^^^| 

of  corpus  luU*urn.  622 

outward,  299                                                  ^^^H 

w 
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Dislocations  of  ankle,  outward,  symptomB 
of,  800 
treatment  of,  800 
of  astragalus,  302 
backward,  808 

treatment  of,  808 
compound,  804 

treatmunt  of,  804 
forward,  302 

treatment  of,  302 
lateral,  308 
by  rotation,  308 
'treatment  of,  303 
of  bones  of  forearm,  269 

of  hand,  278 
of  car()al  hones,  278 
of  carpus  of  hand,  279 
causes  of,  244 
excitin<;,  244 
predisnosini;,  244 
of  clavicle,  2.>3 
acmmial  end  of,  255 
downward,  256 
symptoms  of,  257 
treatment  of,  257 
upward,  255 

treatment  of,  255 
both  endrt  of,  258 
sternal  end  of,  253 
backward,  254 
symptoms  of,  254 
treatment  of,  254 
forward,  253 

symptoms  of,  254 
treatment  of,  254 
upward,  255 

symptoms  of.  255 
treatment  of,  255 
suhconicoid,  257 
tri'atiiH'nt  of,  258 
<»f  coccyx,  2H1 
complete,  241? 
o«»inpli(Utod,  24.*?,  248 
oompouud,  218,  248 
amput:ition  in,  240 
tenotomy  in,  240 
tn-atnicnt  of,  240 
coni^«»nitjil,  218 
consecutive,  248 
count<jr-cxtcnsion,  in,  248 
crepitus  in,  240 
<»rcul)Mi(l.  ^o.', 
of  cuncifortn  hones,  805 
diai^no>is  of,  24«» 

direction  of  liinh,  chanjje  of,  in,  246 
discolomtion  in.  246 
of  elhow.  compound.  27*5 

old,  275 
oxcitintx  cau*;es  of.  244 
ext<'n>ion  in,  24S 
of  fenuir,  2s2 
compound,  200 
old.  200 

treatment  of.  201 
of  llhula,  208 
head  (»f,  298 


Dislocations  of  flbuU,  bead  of^  ti« 
of,  298 
lower  end  of,  298 

treatment  of,  298 
function,  loas  of,  in,  246 
of  hip,  282 

after-treatment  of,  288 
anoinaious,  288 
backward,  284 
complications  of,  288 
directly  upward,  288 
downward  and  forward,  286 

upon  tuberosity  of  ilium,  281 
iliac,  283 

diagnosis  of,  283 

symptoms  of,  283 
ischiatic,  284 

reduction     of,     by    extensioD 
counter-extension,  285 

symptoms  of,  284 

treatment  of,  285 
pubic,  287 

symptoms  of,  287 

treatment  of,  288 
supracotvloid,  288 
thyroid,  *286 

symptoms  of,  286 

treatment  of,  286 
upward  and  backward,  283 

and  forward,  287 
of  humerus,  after-treatment  of.  26 
compound,  268 
congenital,  269 
diagnosis  of,  268 
Dugas's  test  of,  263 
with  fracture  of  neck  of,  268 

treatment  of,  268 
luxatio-<»recta,  261 
old,  267 

accidents  in  reduction  of.  2fM 
reduction  of, by  extension  andcoun 
extension"  265 

by  Kocher-s  method,  264 

by  Mothe's  method,  265 
subclavicular,  261 
subcoracoid,  260 
subglenoid,  260 
subspinous,  261 
symptoms  of,  262 
treatment  of.  263 

by  manipulation,  268 
of  knee,  294 
backward,  294 

symptoms  of,  294 

treatment  of,  294 
compound,  296 
congenitiil,  296 
forward,  294 

sympt<:>ms  of,  294 

treatment  of,  294 
lateral  295 

symptoms  of,  296 

treatment  of,  296 
rotatory,  296 

treatment  of,  296 
length  of  part  in,  change  in,  24<I 
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DislocationB  of  lower  jaw,  250 
after-treatment  of,  252 
bilateral,  250 
compound,  252 
congenital,  252 
treatment  of,  251 
unilateral,  251 
diagnosis  of,  251 
manipulation  in,  247 
of  metacarpal  bones,  279 

of  thumb,  279 
of  metacarpus  of  hand,  279 
of  metatarsal  bones,  305 
old,  243 
open,  248 
ox  OS  calcis,  304 
magnum,  278 
pain  in,  246 
of  patella,  292 
congenital,  298 
downward,  298 

treatment  of,  298 
inward,  293 
symptoms  of,  298 
treatment  of,  298 
outward,  292 

symptoms  of,  292 
treatment  of,  292 
upward,  293 

treatment  of,  298 
vertical,  298 
symptoms  of,  298 
treatment  of,  298 
pathological,  243,  248 
pathology  of,  245 
of  pelvic  bones,  281 
symptoms  of,  281 
treatment  of,  281 
of  phalanges  of  fingers,  281 
compound,  281 
of  tow,  305 
of  pigif«)rm  bone  of  the  hand,  279 
predisposing  causes  of,  244 
age  as,  244 
defective  articular  development  as, 

244 
form  of  articulation  as,  244 
injury  of  capsule  of  joint  as,  245 
muscular  action  as,  244 
sex  as,  244 

sprain-fracture  as,  245 
primitive,  243 
prognosis  of,  247 
radio-humeral,  269 

of  radio-ulnar  articulation,  inferior,  276 
of  radius,  head  of,  backward,  270 
svmptoms  of,  270 
treatment  of,  271 
forward,  269 
svmptoms  of,  269 
treatment  of,  269 
outward,  271 

symptoms  of,  271 
treatment  of,  271 
recent.  243 
reduction  of,  247 


Dislocations  of  scaphoid,  304 
inferior  angle  of,  258 
symptoms  of,  258 
treatment  of,  258 
secondary,  243 

of  semilunar  bone  of  hand,  279 
shape  of   articulation  in,   change  of, 

246 
of  shoulder-joint,  258 
causes  of,  258 
varieties  of,  259 
simple,  243 
simultaneous,    of   the    heads  of   both 

humeri,  268 
special,  250 
of  sternum,  252 

body  of,  from  manubrium,  252 
symptoms  of,  253 
treatment  of,  353 
ensiform  process  of,  258 
treatment  of,  253 
subastragaloid,  304 
symptoms  of,  304 
treatment  of,  304 
swelling  in,  246 
symptoms  of,  246 
of  thumb,  280 
backward,  280 
treatment  of,  280 
traumatic,  243 
treatment  of,  247 
of  ulna  frrjm  humerus,  271 
and  radius,  272 
divergent,  274 
at  ellK)w,  backward,  272 
diagnosis  of,  272 
symptoms  of,  272 
treatment  of,  278 
forward,  278 
lateral,  273 
postero-lateral,  274 
of  vertebra?,  229 
of  wrist,  277 
anterior,  278 

svmptoms  of,  278 
treatment  of,  278 
compound,  278 
diagnosis  of,  277 
posterior,  277 
treatment  of,  277 
Displacements,  uterine,  609 
Distention  in  intestinal  obstruction,  471 
Douche,  hr>t,  338 

Douches,  hot,  in  chronic  metritis,  591 
Dover's  p>wder  in  acute  catarrhal  rhin- 
itis, 718 
Drainage  of  bladder  in  prostatic  enlarge- 
ment, 568 
in  empyema,  414 
in  septic  wounds,  121 
after  surgical  operation,  111 
Dressing  of  aseptic  wounds,  114 
in  septic  wounds,  128 
sodium  silicate,  813 
surgical,  preparation  of,  99 
Dry  cold,  884 
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Dry  dreMings  in  septic  wounds,  123 

heat,  886 
Duboisine  in  iritis,  682 
Dugas's   test  of  dislocation  of  humerus, 

263 
Dupuytren's  splint  in  fracture  of  fibula, 

218 
Dysenteric  stricture  of  rectum,  626 

E. 

Ear,  anatomical  relations  of,  694 
diseases  of,  etiological  factors  in,  694 
general  considerations  of,  698 
and   tlieir  treatment,    8.    MacCuen 
Smith  on,  693 
foreign  Ixnlies  in,  698 
treatment  of,  699 
middle,  diseases  of,  706 
Ecchymosirt  in  fracture,  181 
Eclampsia,  640 

Elbow,  dislocations  of,  confipound,  276 
old,  275 
figurti-of-eight  bandage  of,  830 
Electricity  in  chronic  intestinal  obstruc- 
tion, 493 
in  post-partum  hemorrhage,  666 
in  uterine  neoplasms,  616 
in  vomiting  or  pregnancy,  682 
Electr<>lysis,  bii><>hir,  in  oza*na,  782 
in  retro-nasal  tihnms  tumors,  754 
in  stricture  of  rectum,  629 
in  urethral  stricture,  562 
Elongation  of  uvula,  767 
astringents  in,  757 
treatment  of,  757 
uvulatomy  in,  758 
Emissions,  siMninjil,  involuntary,  577 

nocturnal,  nil 
Emotional  shock,  8'.HJ,  397 
Empyema,  4H) 

ot  antrum  of  Ilii^hmore,  749 

treatment  of.  750 
bacillus  of  Fricdljindcr  in,  412 
pyocyancus  in,  412 
tuberculosis  in,  412 
complications  of,  415 
diplococcus  pneumoniiu  in,  411 
drainaujo  in,  414 
etioloory  of,  410 
exploratory  puncture  in,  413 
^crms  in,  411 
irrii^ation  in.  414 
micrococcus  lanceolatus  in,  412 
ojH'rativc  treatment  of.  418 
operation  in.  after-treatment  of.  414 
sapn»i:;enic  microbes  in,  413 
of  snhtMioidal  sinuses,  750 
stapnylK'occus  in,  412 
streptococcU"^  pyoii^enes  in,  411 
treatment  of,  418 
typhoid  bacillus  in,  412 
Enchondroma  of  nasal  septum,  745 
Endocarditis   as    cau«e  of   pleurisy    with 

ett'u>ion.  407 
Endometritis,  senile,  593 


Enema     in    abdominal    distention  tfi? 
appendicitia  operation,  4o0 
in  first  stage  of  labor,  644 
Enemata  in  cerebral  concussion,  S&4 
in  chronic  intestinal  obstruction.  492 
forced,  in  intussusception,  482 
Enlarged  tonsils,  777 
Enlargement  of  prostate,  666 
Enterostomy    in     chronic    intestinal  ob- 
struction, 496 
Entero-va^nal  fistula,  606,  607 
Enucleation  in  uterine  neoplasms,  ^ 
Epicondyles  of  humerus,  fracture  of,  171 
Epididymis,  acute  inflammatioD  oC  574 

tuberculosis  of,  575 
Epididymitis,  acute,  574 

chronic,  575 
Epiphyseal  se|>aration,  129 
Epiphysis,  lower,  of  femur,  separation  of. 
200 
of  radius,  separation  of,  182 
upper,  of  humerus,  separation  of,  1-59 
Episcleritis,  680 
Epispastics,  340 
Epistaxis,  361,  736 
cold  applications  in,  737 
compression  in,  3f>3,  737 
galvano-cautery  in,  738 
packing  nostrils  in,  363 
plugging  nostrils  in,  738 
treatment  of,  302,  737 
Epsom  salts  in  peritonitis,  439 

in  pleurisy  with  effusion,  408 
Ergot  in  hemorrhagic  metritis,  592 
in  post-partum  hemorrhage,  655 
in  second  stage  of  labor,  VA4.  645 
in  third  stage  of  hiln^r,  f;47 
Erysipelas,  antistreptococcic  serum  in.  120 
Eschan)tic8  in  corneal  ulcer,  678 
Esmarch's  bandage,  801^ 
Ether,  administration   of,  for  anaESthe>ia. 
33 
appanitus  for,  41 
for  ana'sthesin.  IS 
in  cerebnil  concussion,  304 
in  chronic  intestinal  obstruction,  491 
in  labor,  ^4'),  646 
rectJil    injections  of,    in    chronic  iiUr<- 

tinal  obstruction,  495 
in  shock,  400 
spray  in  epistaxis.  738 

as  local  anaesthetic  in  minor  sun^rr. 
375  ""   ■ 

Ether-an.Tsthesia,   after-treatment  of  j-*- 
tient  in,  43 
complications  of,  45 
Ethmoid  cells,  disease  of,  751 

treatment  of,  751 
Ethyl  bromide  in  minor  surgerv.  373 
chloride  for  local  anaesthesia,'  60 
as  local  ana-sthetic  in  minor  surw^n. 
375  ^    • 

Eucaine  hydrochlorate  A  and   B  as  lix*al 
an:esthetics.  379 
in  ingrown  toenail,  356 
Eucalyptus  in  abscess  of  lung,  420 
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1         EuphthAlmJn  in  di«ea«68  of  eye^  $69 

Femur,  fractures  of  upper  extremity  of, 

■          KuMphen  in  conieHl  ulcer,  679 

treatment  of,  190 

■  K\uli;me  in  oeiilur  heudiiche   687 

■  KxcisioTi  of  inteniul  liafixiorrnoidfl,  616 

separation  of  lower  epiphysis,  200 

Fever  in  geniLo-uriiiary  aJfcHftions,  579 

H             of  fclrietupe  of  rvcturii,  529 

urinan,',  5fJ3 

H         Exciting  e4m««8  of  dislocation,  244 

Fibroids f  utorine,  myomectomy  in,  61 H 

H         EicuslciiiU  (if  ni&^al  j^eptum,  74{^ 

of  uterus,  616 

H         Exploratory  putiL-ture  in  empyema,  41 S 

electricity  in,  616 

H         Extenjsi*m  apparatus  in  fracture  of  upper 
■                          end  of  femur,  UH 

Fibn>nitt  of  bliidder,  571 

Fibrtms  [.Mjlypi,  natml,  740 

■             in  diatixjitionB,  248 

tumora,  retronasal,  753 

H         Eiteriifll  auditiiry  canal,  obatmctiona  and 

Fibuk,  dislocations  of,  298 

■                       diM'HJsei  of,  696 

head  of.  298 

H            flfitula  in  ano,  518 

treatment  of,  298 

H            hiBinorrhoids,  605 

lower  end  of.  298 

■         Exlnicati*^uli*r  fmcture*  of  neck  of  femur, 

treatment  of,  298 

■                        11t3 

fractures  of,  211 

■         Extremities,  prepantion  of,  for  iuigii»i 

Dupuytreu'w  splint  in,  218 

■                        op^mtiun,  00 

of  external  niiill*?olu*  of,  214 

■        Eye,  diseases  of,  659 

of  lower  end  of,  212 

■               antiaeptics  in,  6a>                                   1 

Fott'8,  212 

■               C«iev  A.  Wood  on,  659 

FigurcHif-eight  bandage,  330 

■              collyna  in,  660 

anterior,  of  chest,  831 

■               general  considerations  of,  650 

of  elbow,  880 

■           preparation  of^  for  surgical  operation, 

of  knee,  382 

■                      ^ 

of  neck  and  axilla,  380 

■         Eye-bandiigo,  Borsches,  S24                          ' 

posterior,  of  chest,  831 

I         Eyelidi^,  chem*ihi«  of,  674 

Ftngens,  amputation  of,  366                                            . 

■            di>iease*  of,  670                                            i 

with  its  metac«q:)ai  bone,  369 

in  continuity,  868 

■                                  F.                             ' 

phalanges  of,  dii4lf>ca lions  of,  281 

compound,  281 
proximal  phalanx  in  iU  continuitVt 

■         Fspcal  obstruction,  466 

H        Faradic  current  in   inteslina]   paralysU, 

368 

■                       489 

at  metacarpo-phahingeal   joint, 

■         Felon,  344 

368 

I         Female  genital  orpans,  malfonnationfl  of, 

spiral  bandage  of,  818 

■                        605 

Fissure  of  anus,  587                                                       , 

■                 tract,  in6ammationB  of,  583 

diagnosis  of,  588 

H         Femur,  dislocations  of,  282 

symptoms  of,  588 

■                 comp^jund,  21»0 

treatment  of,  538 

■                old,  290 

Fissured  fracture,  129 

■                   treatment  of,  291 

Fistula  in  ano,  517 

■           f^mctnmi  of,  1S8 

abscess  as  cause  of,  619 

H               ambulant  treatment  of,  202 

causes  of,  520 

H                cc^mijound,  202 
H                conayW  of,  201 

complete,  518 

complicated,  518                                       ^^^^H 

H                    »yniptimi»  of,  201 

diagni»i<is  of,  520                                          ^^^^H 

■                     treniinent  of,  201 

elastic  ligature  in,  524                              ^^^^B 

H                of  ijreat  trf»chanter  of,  195 

external,  518                                                    ^^1 

■                intmciip^ulttr,  188 

injections  in,  524                                         ^^^^| 

■                of  lower  end  of,  200 

internal,  516                                               ^^^^1 

■               of  neck  of^  in  children,  194 

no n-prr^g receive,  518                                ^^^^^H 

K                  extracapsular,  198 

operation  in,  525                                        ^^^^H 

H                      diagnonis  of,  194 

opera  tire  treatment  of,  528                             ^^| 

H                       iyniptonift  of,  19S 

pmgressive,  518                                                 ^^m 

■                        tT^fitmi^nt  of,  194 

symptoms  of,  520                                                      J 

■                of  shaft  of,  195 

tubercular,  521,  522                                  ^^^M 

■                   in  children,  198 

varieties  of,  518                                           ^^^^H 

■                   prognosis  of«  196 

of  female  genital  organs,  606                      l^^^^M 

H                   symptoms  of,  195 

Fixed  dressings,  810                                                 ^^M 

■                  treatment  of,  196 

plaster-of-Pans,  810                                           ^H 

■               stipracondytoid,  200 

srKlium  silicate,  818 

H               of  upper  extremity  of,  18S 

Floating  kidney,  574 

H                      prognosis  of,  190 

FluoTcscin  in  corneal  ulcer,  677 

H                      symptoms  of,  188 

Fluoral  in  dacryr>-cyatitis,  674 
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Follicular  conjunctivitis,  d69 
cy8t«  of  ovary,  622 
pnaryngitia,  764 

treatment  of,  764,  765 
vulvitis.  685 
Fomentations,  hot,  887 

in  ocular  headache,  689 
Foot,  bandaj^  of,  covering  heel,  888 
not  covering  heel,  838 
fractures  of,  216 
Forearm,  dislocations  of  bones  of,  269 
Foreign  body  in  cornea,  680 
bodies  in  ear,  698 
treatment  of,  699 
in  larynx,  794 
in  nose,  746 

treatment  of,  747 
in  pharynx,  772 
in  the  tissues,  860 
Formaldehyde  method  of  preparing  liga- 
tures and  sutures,  95 
in  tubercular  laryngitis,  791 
Fonnalin  in  catarrhal  conjunctivitis,  662 
as  disinfectant,  77 
in  eve  diseases,  660 
method   of    preparing    ligatures    and 

sutures,  94 
in  purulent  conjunctivitis,  666 
in  vulvitis,  584 
Formol  in  dacryo-cystitis,  678 
Forward  dislocation  of  head  of  radius, 
269 
of  radius  and  ulna,  278 
of  sternal  end  of  clavicle,  258 
Fowler,  Oeorge  Ryerson,  on  peritonitis, 
non-operative  and  operative,  ap- 
pendicitis, paratyphlitic  abficess, 
and  o])straetion  or  bowels,  431 
Fracture-box,  134 
Fractures,  127 

of  acetii})ulum,  221 
adhesive  pluster  in  treatment  of,  136 
appuratu-J  for  retention  and  immobili- 
zation of,  134 
of  astrasjalus,  2l(i 
compound,  216 
treatment  of,  216 
of  bones  of  forearm,  174 
prou:nosis  in,  175 
symptoms  of,  ITo 
treatnnMit  of,  175 
of  callus,  242 
of  carpal  bones,  185 

treatment  of,  186 
causes  of,  127 
of  clavicle,  147 
in  (children,  152 
complications  of,  149 
massage  in,  154 
prognosis  in,  149 
Say  re's  dressing  for,  152 
symptoms  of,  148 
temporary  dressing  for,  150 
treatment  of,  149 
in  erect  posture,  150 
by  operation  and  wiring,  153 


Fractures  of  clavicle,  treatment  of^  in  n- 
cunnbent  posture,  loO 
Velpeau  dreasing  for,  151 
closed,  128 
of  coccyx,  221 

treatment  of,  221 
comminuted,  128 
complete,  128 
complicated,  129 
compound,  128,  233 

Parkhiirs  clampe  in,  234 
treatment  of,  234 
compresses  in,  136 
of  condyles  of  humerus,  170 
treatment  of,  172 
by  acute  flexion,  178 
consecuUve  shortening  in,  242 
by  contre-coup,  223 
of  costal  cartilages,  146 
crepitus  in,  130 
deformed  union  in,  241 

treatment  of,  241 
deformity  in,  129 
delayed  union  in,  237 
treatment  of,  237 
depressed,  129 
diagnosis  of,  181 

Rontgen  rays  in,  131 
and  dislocations,    treatment  of,  Henry 

R.  "Wharton  on,  127 
ecchymosis  in,  131 
exciting  causes  of,  127 
of  femur,  188 

ambulant  treatment  of,  202 
compound,  202 
condyles  of,  201 
symptoms  of,  201 
treatment  of,  201 
^reat  trochanter  of,  195 
intracapsular,  188 
lower  end  of,  2<X> 
neck  of,  188 

in  children,  194 
extracapsular,   193 
diagnosis  of,  194 
symptoms  of,  193 
treatment  of,  194 
shaft  of,  195 

in  children,  198 
prognosis  of.  196 
symptoms  of,  195 
treatment  of,  1 96 
supracondyloid,  200 
upper  end  of,  opcnitive  treatment  of. 

193 
upper  extremity  of,  188 
prognosis  of,  1 90 
symptoms  of,   188 
treatment  of,  190 
of  fibula,  211 

external  malleolus  of,  214 
lower  end  of,  212 
fissured,   120 
of  foot,  21G 
green-stick,  128 
gunshot,  235 
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Fractures,  gunshot,  treatment  of,  236 
of  humerus,  167 

head  and  anatomical  neck  of,  168 
prognosis  of,  168 
symptoms  of,  168 
treatment  of,  168 
shaft  of,  loa 
causes  of,  1G3 
prognosis  in,  164 
symptoms  of,  163 
treatment  of,  164 
Bupracondyloid,  167 
surgical  neck  of,  161 
prognosis  in,  162 
symptoms  of,  161 
treatment  of,  162 
tuberosities  of,  169 
symptoms  of,  169 
treatment  of,  169 
of  hyoid  bone,  144 

treatment  of,  144 
of  ilium,  218 
compound,  219 
symptoms  of,  218 
treatment  of,  219 
impacted,  129 
incomplete,  128 
of  inferior  maxilla,  141 
symptoms  of,  141 
treatment  of,  142 
of  i.'»chium,  221 
of  locr,  207 

ambulant  treatment  of,  214 
both  bones  of,  207 
symptoms  of,  208 
treatment  of,  208 
commmnd,  216 
Volkmann's  splint  in,  210 
loss  of  function  in,  131 
of  lower  end  of  humerus,  166 
of  malar  Iwne,  143 

treatment  of,  143 
massapp  in  treatment  of,  186 
of  metacarpal  bones,  186 
compound,  186 
treatment  of,  186 
of  metatarsal  lH)nes,  217 
mobility  in.  130 
multiple,  128 
muscular  spasm  in,  131 
of  nos«',    138 

treatfiH'nt  of,  139 
open,  128 
of  OS  calcis.  216 
conij)onnd.  217 
treatment  of,  217 
pain  in.  131 

of  pHt<'lla.  Agnew's  splint  in,  206 
Bark'.T's  op<»ration  in,  204 
compound,  207 

Malgaiirnp's  hooks  in,  204,  206 
non-openitive  treatment  of.  206 
prr>irnosis  of,  204 
symptoms  of,  203 
treatment  of.  204 
vertical,  207 


Fractures  of  pelvis,  218 
of  phalanges  of  fingers,  187 
compound,  187 
symptoms  of,  187 
treatment  of,  187 
of  toes,  218 
predisposing  causes  of,  127 
of  pubis,  219 

symptoms  of,  220 
treatment  of,  220 
punctured,  129 
of  radius,  174 
Colics',  178 
head  of,  177 

symptoms  of,  177 
treatment  of,  177 
lower  end  of,  178 
diagnosis  of,  179 
with   displacement    forward   of 

lower  fragment,  181 
reversed.  Colics',  182 
Smith's,  182 
symptoms  of,  179 
treatment  of,  180 
neck  of,  177 

treatment  of,  177 
shaft  of,  178 

symptoms  of,  178 
treatment  of,  178 
"silver  fork,"  179 
in  reduction  of  old  dislocations  of  hu- 
merus, 268 
repair  of,  138 
of  ribs,  144 

prognosis  in,  146 
symptoms  of,  146 
treatment  of,  145 
of  sacrum,  220 
symptoms  of,  220 
treatment  of,  221 
of  scapula,  164 

acromion  process  of,  155 
symptoms  of,  156 
treatment  of,  167 
body  and  angles  of,  166 
symptoms  of,  166 
treatment  of,  166 
coracoid  process  of,  165 
symptoms  of,  166 
treatment  of,  1 66 
neck  of,  and  glenoid  cavity,  157 
symptoms  of,  167 
treatment  of,  167 
simple,  128 
simultaneous,  of  humerus  and  bones  of 

forearm  177 
single,  128 
of  skull,  222 
base  of.  225 

symptoms  of,  226 
'  bending.  223 

compound,  224.  228 
by  contn»-coup.  228 
depressed,  224 
repair  of.  227 
I         simple,  224 
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Fractures  of  skull,  treatment  of^  227 
vault  of,  224 
symptoms  of,  224 
of  special  bones,  188 
splints  in,  134 
t>prain-,  129 
stellate,  129 
of  sternum,  146 
symptoms  of,  147 
treatment  of,  147 
of  superior  maxilla,  140 
diafi^nosis  of,  140 
treatment  of,  140 
symptoms  of,  129 
of  tibia,  211 
treatment  of,  132 

tenotomy  in,  133 
of  ulna,  174 
coronoid  process  of,  184 
symptoms  of,  186 
treatment  of,  185 
olecranon  process  of  182 
prognosis  of,  183 
symptoms  of,  182 
treatment  of,  188 
shaft  of,  18o 

treatment  of,  185 
styloid  pnHjess  of,  186 
symptoms  of,  186 
treatment  of,  186 
ununited   237 
ope  rati  ve  measures  in,  289 
treatment  of,  239 
varieties  of,  127 
of  vertebrae,  229 
of  zypoma,  143 
treatment  of,  143 
Fnizier,  Charles  H.,on  surgical  technique, 

61 
Frontal  sinus,  inflammation  of,  750 
Function,  loss  of,  in  dislocation,  246 

in  fmcture,  131 
Furbingers  metliod  of  cleansing  opera- 
tor's liands  for  operation,  82 
Furuncle  of  external  auditory  canal,  700 
treatment  of,  343 

G. 

(Talvano-cauterv,  336 

in  adonoids,  755 

in  epistaxis,  738 

in  follicular  pharyngitis,  765 

in  hay  fever,  736 

in  intumescent  rhinitis,  724 

in  pruritus  ani,  536 

in  retro-nasal  fibrous  tumors,  754 

wire  in  internal  h;emorrhoids,  516 
Gangrene  of  lung,  426 
Gaseous  injections  in   chronic   intestinal 

obstruction,  494 
Gauntlet  bandage,  318 
Gelatin  in  epistaxis,  363 

in  genito-urinary  diseases,  582 

in  tumor  of  bladder,  572 
Gelsemium  in  rheumatic  iritis,  682 


Oeneral  anaeethetice  in  minor  siirgeiT,37S 

diseases,  ocular  affections  in,  685 ' 
Genital    organs,  female,  obstetric  ksit^f 
of,  607 
tract,  female,  inflammations  of,  58S 
Gleni to-urinary  diseases  of  women,  titen- 
peutics    of,    Edward   £.  Moai 
jjomery  on,  683 
tract,  female,  malignant  neoplasms  of 
624 
traumatisms  of,  607 
male,  digital  examination  of,  perm 

turn,  679 
^onococcus  infection  of,  545 
infections  of,  545 
local  diseases  of,  560 
preparation  of,  for  suigical  operatici 

89 
pyogenic  infections  of,  558 
svphilis  of,  555 
therapeutics   of,  William  T.  Belfid 

on,  546 

tuberculosis  of,  555 

symptoms  of,  556 

treatment  of,  557 

Germs  in  empyema,  411 

Gibson's  bandage,  323 

in  fracture  of  superior  maxilla,  141 
Glanders  of  larynx,  789 
Glaucoma,  683 
acute,  684 

artificial  leech  in,  684 
chronic,  684 
iridectomy  in,  684 
treatment  of,  688,  684 
Gleet,  551 

injections  in,  deep,  553 

local  applications  in,  554 

medicines  in,  554 

milking  the  prostnte  and  seminal  v« 

clos  in,  554 
sounds  in,  553 
treatment  of,  552 
Glycerin  in  acute  metritis,  590 
in  oza>na,  731 

tampons  in  vaginitis,  587 
Gold  carbolate  in  corneal  ulcer.  678 
Gonorrhoea,  545 
chmnic,  551 

injections  in,  deep,  553 
local  applications  in,  554 
medicines  in,  554 
milking  the  prostate  in,  554 
sounds  in,  553 
treatment  of,  552 
hygiene  in,  550 
injections  in,  550 
local  treatment  of,  550 
treatment  of,  549 
Gonorrha>al  iritis,  682 
ophthalmia,  664 
vairinitis,  586 
Granular  lids,  667 

Great  trochanter  of  femur,  fractures  of,  19 
Groin,  spica  bandage  of,  double,  329 
single,  329 
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■    Ouaiicol  carbonato  in  »ub««ute  larynglLts, 

!  Ili'at,  dry,  336 

■                    764 

local  application  of,  336 

■         in  gonito-immry  disenfiefi,  581 

moist,  1*37 

■         in  j^HcMjt,  654 

Hemorrhage,    accidental,    during    preg- 

m        in  pycliiiii,  u73 

nancy,  »j42 

■          in  tubercular  kryngitiB,  790 

from  deep  palnmr  nrvh,  866 

■         in  tutM*Pculo«iB  of  genito-urinmr?  tracts 

treatment  «»f,  3eJ6 

■                      male,  658 

from  palmar  a  nhi!*,  364 

■         in  Uibc'Rnilous  pharyngitis,  771 

p€»i*t-partunij  ti.j4 

■     Gunshot  fructure»,  :^3^ 

electricity  in,  6">») 

K            tFcaiiuent  of,  2M 

bypodenm^clyiiis  in,  655 

^m 

tjiiiJjHin  in,  655 

■                               H. 

tPtniRient  of,  654 

afU^r  uvulotomy,  758 

H    Hwmato-colpometriH,  BQ6 

Hemorrhagic  Infarction  of  lung  as  cause 

■    H«aiatc»-Gfj|p<>-nietru^tilpinx,  606 

of  pleuriM',  407 

■     Hmnato-colpcw,  VA)b 

Herpes  of  cornea,  680 

m     HscTTitttoma  t*f  nvu^ul  swptum,  746 

zoAter  uphtbalmiciif,  681) 

■      Hs^nmU^aJpinx,  o95 

Ht'tcnjphorin,  ms 

K     Mift^muturia,  678 

High  mo  re,  antrum  nf,  diseases*  of,  748 

■     Htpmorrhaida,  604 

Htjp,  dislocations  of,  2H2 

■        arterial,  509 

alter-treatinent  of,  288 

■         capi tin ry,  50d 

ftnotiittlous,  288 

■         external,  505 

iMukward,  284 

■           causes  of,  506 

complication*  (*f,  288 

H            cutaneous,  505 

directly  unwunl,  288 

down  ward  and  furward,  286 

H            •ytnptonis  of,  606 

■           iTMtmeni  of,  507 

iliui%  2H3 

H            venouj,  606 

diagnosis  of,  288 

1        intt?nittl,  acids  and  pastes  in,  use  ol^  616 

symptoms  of,  288 

H             iMtrinpMitff  in,  514 

■            *-Hrb4»iic  acid,  injection  of,  in,  616 

isctiatic,  284 

supnieotyloid,  288 

H            clump  and  cautery  in ^  616 

upward  and  backward,  288 

H           diagnosis  of,  610  * 

upward  and  forwartl,  287 

H           di  ItttAtion  of  sphl  ncter  muscle  in,  616 

Hirst's    method   of   preparing    ligature* 

^m           excision  of,  516 

and  sutures,  1*4 

■            galvanic  cautery  wire  in,  616 

Holocain    in    foreign   bodies  iti  conica, 

H             liiTHtun;  in,  516 

680 

H            ofienitive  treatment  of,  516 

Hordec^Iiim,  672 

H             palliative  treatuient  of,  618 

Hot  applications  in  acute  metritis,  690 

H            radical  treatment  of,  515 

in  non-«uppurative  otitis  media,  708 

H            «yinptt>ms  of,  510 

in  shock,  400 

■             vanetiR$  of,  50S 

in  vaginitis,  587 

H            venous,  509 

in  vLi[viti»,  684 

H             "VVhitt^ead's  operation  in,  617 

bath*  in  acute  catarrhal  rhinitis,  718 

H     HifmcwtasU  in  opemlions,  1 10 

in  spa^mrtdic  croup,  783 

1     Harnothorax    in  pleurisy  with    cffbiton, 

douclie,  338                                                             ^^^_ 

■                    407 

bl^vbatb  in  pn>static  enlargement,  667          ^^^^B 

■     Hamamelis  in  atr»>phic  pharyngitis,  767 

pack  in  convulsions  of  pregnancy,  640          ^^^^H 

■         in  epistaxis,  3CS 

water  bath,  337                                                   ^^^H 

■    Hand,  dislocations  of  lion**  of,  278 

Humerus  and  bones  of  forearm,  siinul-         ^^^^H 

■        recurrent  bandage  oA  816 

la n**o us  fracture  of,  177                          ^^^^H 

■    Hay  fever.  732 

compound  fractures  of,  174                              ^^^^M 
OOnavles  of,  fracture  of,  170                             ^^^^H 

■           cauterisation  in,  786 

■          ctimate  in,  IM 

treatment  of,                                               ^^^H 

H           galvano-cauteri'  in,  786 

by  acute  fleiinn,  178                              ^^^^H 

H           operative  nieasijret  in,  786 

T-frataure  of,  170                                                   ^^H 

■            treatment  of,  IM 

dislocations  of,  afl4r-trf*atment  of,  266                    ^B 

■    Head,  preprntion  of,  for  surgical  opem- 

compound,  268 

■                     tlon,  88 

congenital,  26?* 

■        recurrent  bandage  of,  817 

diagnosis  of,  263 

1     Headache,  ocular,  686 

Duga'i'i  test  of,  263 

■           diagnosis  of,  687 

with  fracture  of  ne«'k  of,  2r»8 

■           treatment  of»  687 

tn'atnifnt^f.  268 

H    Heart,    diseases  of,   complicating    preg- 

luxatio  erecU,  261 

■                  nancy,  642 

old,  267 

812 
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HumeruB,  dislocations  of,  old,  accidents  in  ! 
reduction  of,  267 
reduction  of,  by  extension  and  counter- 
extension,  265 
by  Kocher's  method,  264 
by  manipulation,  268 
by  Mothe's  method,  265 
subclavicular,  261 
subcoracoid,  260 
subglenoid,  2<K) 
subspinous,  261 
supracoracoid,  262 
symptoms  of,  262 
treatment  of,  268 
epicondyles  of,  fracture  of,  171 
external  condyle  of,  fracture  of,  170 
fracture  of,  157 

head  and  anatomical  neck  of,  fracture 
of,  158 
pmgnosis  in,  158 
symptoms  of,  158 
treatment  of,  158 
internal  condyle  of,  fracture  of,  170 
intracapsularfracture  of,  158 
prognotiis  in,  158 
symptoms  of,  158 
treatment  of,  158 
lower  end  of,  fractures  of,  166 
separation  of  upper  epiphysis  of,  159 
prognosis  in,  101 
symptoms  of,  159 
treatment  of,  161 
shaft  of,  fracture  of,  168 
causes  of,  168 
prognosis  of,  164 
symptoms  of,  163 
troatnuMit  of,  164 
subluxation  of  head  of,  262 
supnicondyloid  fraeture  of.  167 
proirnosis  in,  1()8 
symptoms  of,  107 
treatment  of,  108 
purcfioal  neck  of,  fracture  of,  161 
proi^nosis  of,  162 
symptoms  of,  101 
treatment  of,  102 
tube msi ties  of,  fracture  of,  159 
symptoms  of,  lo9 
treatment  of,  159 
Hydnistis  in  i^onorrha'a,  550 
in  heniorrhai^ic  metritis,  592 
in  pyelitis,  573 
Hydrochloric  acid  in  acute  laryngitis,  782 
rheumatic  pharyngitis,  709 
in  tuberculosis  of  larynx,  790 
Hydrogen  dioxide  in  blepharitis  niargin- 
alis,  071 
peroxide  in  abscess  of  lung,  420 
in  bedsores,  300 
in  chronic  suppurative  otitis  media, 

712 
as  disinfectant,  79 
in  epistaxis,  303,  737 
in  tuberculosis  of  lar^-nx,  790 
in  ulceration  of  uvula,  759 
Hydrosalpinx,  694 


Hydrozone  in  epistaxis,  787 

in  vulvitia,  585 
Hyoid  bone,  fracture  of,  144 

treatment  of,  144 
Hyoscine  in  iritis,  682 
Hyoscyamus  in  bav  fever,  786 
Hyosoyamine  in  iritis,  682 
Hypertrophic  rbinitis,  726 

treatment  of,  727 
Hypertrophy  of  laryngeal  or  LaMkki'i 
tonsil,  754 
of  prostate,  565 
castration  in,  569 
operative  treatment  of,  668 
treatment  of,  566 
Hypodermoclysis,  349 

in  eclampsia  of  pregnancy,  641 
in  post-partuni  hemorrhage.  655 
in  septic  infection,  124 
in  vomiting  of  pregnancy,  684 
Hysterectomy,  597 
in  puerperal  septic  infection,  653 
for  utenne  neoplasms,  619.  620 
vaginal,  598 
Hysteria  of  rectum,  540 

I. 

Ice-hag  in  acute  laryngitis,  781 
metritis,  590 
in  oedema  of  larynx,  788 
in  puerperal  septic  infection,  6o2 
in  vulvitis,  584 
Ice-water  in  acute  uvulitis.  759 
Ichthyol  in  acute  metritis,  590 
in  atrophic  pharyngitis,  767 

rhinitis,  781 
in  blepharitis  marginalis,  670 
in  oedema  of  larynx,  788 
in  pruritus  ani,  536 
as  sorbefacient,  338 
in  tubercular  iritis,  «83 
in  urethritis,  G02 
in  vulvitis.  585 
Iliac  dislocation  of  hip,  283 
Ilium,  fnictures  of,  218 
compound,  219 
symptoms  of   218 
treatment  of,  219 
Impacted  cerumen,  690 
treatment  of,  697 
I       fracture,  129 
I  Impotence,  575 
'      causes  of,  570 

treatment  of,  576 
I  Incision  of  stricture  of  rectum,  528 
I  Inconjplete  fracture,  128 
I  Infection,  sources  of,  by  niicro-orffani-niv 
1  66 

I      puerperal  septic.  650 
I  Infectious  pentonitis,  438 
[  Infective  pnaryngitis,  768 

treatment  of,  769 
I  Inferior  angle  of  scapula,  dislocation  of. 
258 
maxilla,  fracture  of,  141 
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Inferior  m«xlltft,  fhicture  of,  ijirtptonu 
of,  141 

Inttiitine,  paralyiii  of,  rectal  tuba  in,  um       ^^^H 
of,  489                                                    ^^H 

IrvuUnentof,  142 

■alines  in,  489                                               ^^^H 

InfliiTniiiiitiuns*  of  female  genitnl  truct,  588 

BUrgical  treatment  of^  489                           ^^^^| 

of  ovarie*.  oitO 

treatment  f*f,  489                                         ^^^H 

of  utemft,  588 

Intracapsular  fnictun^  of  femur,  188              ^^^^H 
of  liumerus,  158                                                  ^^^ 

I  nlUmmAtory    proceii,    Tiei^fhK*riiig,    u 

call*©  uf  pleuriay  wiUi  effusion. 

Intra venou«  injection  of  inline  fluid,  860         ^^^M 

406    . 

method  of,  852                                     ^^^^H 

einctutv  of  rectum,  527 

In  shock,  400                                               ^^^H 

Ingniwu  twnail,  S56 

Intumeecent  rhinitis,  720                                   ^^^^H 

'►pt^ration  in   866 

treatment  of,  721                                         ^^^H 

tr*?ntrTicnt  of^  856 

IntUBBUSception,  466,  480                                   ^^^H 

Iri^eruinuUun,  disorders  of,  576 

Abdominal  lecdon  in,  488                            ^^^^1 

Instruniont-s  BUi^ical,  itenlizatioQ  of^  Ufi 

forced  enemaU  in,  482                                    ^^^^1 

Iritorniil  fl«iula  in  ano,  618 

lavage  in,  482                                                   ^^^^H 

hail II *rr holds,  608 

oQortality  in,  481                                            ^^^^H 

Interhtitial  kt^mtitis,  670 

f Ulrica]  treatment  of,  482                             ^^^^^H 

lp»-ntinpnt  of.  676 

«ymptome  of,  481                                             ^^^^H 

Intoe^tiniil  ohAtruction,  44$5 

treatmt^nt  of,  482                                             ^^^^1 

HlHiointfiul  s4x'tiori  for,  4711 

Involuntary  eeniinal  di^^har|p;es,  577                ^^^^H 

fnmi  atH|uired  gtrifaunw,  466 

Iodides  in  atrophic  pharyngitis,  768                 ^^^^^H 
in  subacute  laryn&,at]^.*  784                              ^^^^1 

fmm  congenital  occlusion,  466 

1                 course  of,  4*i7 

Iodine  in  acute  outarrbal  rb initio,  718              ^^^^H 

1                 distention  in,  471 

metritis,  590                                                    ^^^H 

from  fiBcal  maaaea,  100 

in  atrophic  rhinitis,  781                                  ^^^^| 

fmni  fort'ign  lK*dies,  487 

in  chronic  metritis,  591                                   ^^^^H 

int«!^tinal  anastomwij  in,  476 

non^unpurative  otitis  media,  716              ^^^^^ 
in  corneal  ulcer,  679                                        ^^^^H 

from  intu*«iuaception,  466 

pain  in,  470 

in  fistula  in  ano,  624                                               ^H 

pittgnoBis  in,  472 

in  ^leet,  554                                                               ^H 
in  hay  fever,  735                                                       ^H 

raftection  of  int»tine  in,  476 

•ympUuns  of,  467 

in  nasal  polypi,  789                                                 ^^ 

treatoM^nt  «»f,  473 

in  pruritus  itni,  586                                                         1 

from  volvuliLS  466 
vonutin^  in,  470 

in  rhino-pharynGritin,  758 
in  scleHtis,  680 

strjinifulation,  Iflfi 

in  limple  chronic  laryni^tii,  786                                | 

in  sypnilis  of  nos*^,  742 

Intestino,  clmmic  ofj^truction  of»  490 

aMoroinal  iiui^^ia^e  in,  495 

Todofonn  in  bedwire*,  860 

«»H'tion  in,  im 

diiwa  in  corneal  ulcer,  679 

cau^j*  of,  490 

MM  db^infcH'tant,  76 

ci>Uj*Ujmv  in,  4Wi 

ill-effwtf  of,  77 

diet  in,  401 

j^aijze,  preparation  of,  101                                               i 

electricity  in,  4»8 

in  empyema,  415 

enernuta  in,  4«>2 

ointment  in  otiti*  externa  diflflisa,  705 

entero*tt»niy  in,  A9tl 

in  otitis  externa,  eirpumi*cnlied»  702 

naeous  injectiona  in,  4»4 
kvaice  in.  491 

in  puorfKTal  »eptic  infection,  <^l 

in  tubercMilar  iritis,  6H8 

medicinal  treatment  of,  40] 

in  tub«Tf:ulous  pharyngitis,  771                                    , 

m<?tal1ic  mercury  in,  494 

in  vaijini*mus,  588 

position  in,  496 

in  vaifinitis,  587 

puncture  of  abdomen  in,  496 

in  vulvitis,  585 

rectal  injections  of  ether  in,  496 

lodol  in  atrophic  rhinitis,  780                                           ] 

tube  in,  495 

in  chronic  catarrhal  ctinjunctiritia  669 

confeniul  ntalformadon  of,  479 

in  foHirular  c«>ntijrti»fi\nii*,  669 

lr<^ilni*^nt  nf,  480 

in  rhinitis  m.                 t.  732 

inteniul  «trari|^nlMtion  of,  4S8 

in  simple  ch                  itU,  720 

«h«K>k  in,  4H4 

Ipecac  in  spa«oi  ^^m  « mup,  786 

tn-alnieiil  of,  484 

IritiM.  681 

obstruction  c»f,  479 

l^nriMrrli-iMil    i\fK2 

from  foreign  VkmIi**,  486 

nr                   r>H2 

EdwanJ  Mwrtin  cm,  479 

rlw,- 

pamly^t^  of,  487 

serous,  i^                                                                        1 

en  en  in  la  in,  489 

tubeonjuncdval  in]«icti<mii  in,  682                               1 

fftnujic  current  In,  489 

tubereular.  682 

Uyi««  in,  489 

Rooh's  Ijmph  in,  688 
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Iron  in  atrophic  rhinitis,  781 

in  impotence,  576 
Irrigating-jar,  sterilization  of,  102 
Irrigation,  continuous,  in  septic  wounds, 
119 

in  empyema,  414 

at  stated  intervals  in  septic  wounds, 
119 
Irritation,  cerebral,  888 
Ischiatic  dislocations  of  hip,  284 
Ischium,  fractures  of,  221 


Jaw,  lower,  dislocations  of,  260 

after-treatment  of,  262 

bilateral,  260 

c<>m}K>und,  262 

congenital,  262 

subluxation  of,  251 

treatment  of,  261 

unilateral,  261 
diagnosis  of,  261 
Joints,  aspiration  of,  866 
Jones'  method   of    treating   fracture   of 
condyles  of  humerus,  178 

K. 

Kangarr)o-tendon,  preparation  of,  95 
Keratitis,  interstitial,  676 
treatment  of,  676 
phlyctenular,  676 

treatment  of,  675,  676 
punctate,  677 
Kidney,  floating,  674 
movable,  674 
pus-infection  of,  578 
Furj^iciil,  673 
Kiiigsley's  splint  in  fracture  of  inferior 

maxilla,  142 
Knee,  dislocations  of,  204 
backward.  2114 
symptoms  of,  204 
treatment  of,  21»4 
eonipound.  2(H) 
cniiironital,  2'.M) 
forward,  204 

symptoms  of,  204 
treatment  of,  204 
latenil,  20r> 

sym})toms  of,  206 
treatment  of.  200 
rotiitory,  206 

treatment  of,  20f» 
fijrure-of-eiirht  bandage  of,  382 
semilunar   cartilages    of,    displacement 
of,  207 
symptoms  of,  207 
treatment  of,  207 
Kocber's  metbod  of  reducing  dislocations 

of  bumerus,  264 
Kocb's  lym})b  in  tubercular  iritis,  683 
Kyle,  I).   Hniden,  on   diseases  of  uvula, 
the  pharynx  and  larynx,  767 


Labor,  anmthetiGS  during,  646 
antisepsis  in,  648 
asepsis  in,  648 
enema  in  first  stage  of,  644 
first  sta^  ot^  treatment  of,  648, 644 
hot  vaginal  douches  in  first  stage  of,  64 
second  stage  of,  treatment  of,  644 
third  stage  of,  treatment  of,  646 
treatment  of,  643 
warm  bath  in  first  sta^  of,  644 
Laborde's  method  of  artificial  respirsti'ji] 

47 
Laceration  of  cervix,  609 

of  perineum,  607 
Lachn>'nial  apparatus,  diseases  of  672 
Lactate  of  silver  method  of  preparin£r  lit 

atures  and  sutures,  95 
Lactic  acid  in  corneal  ulcer,  678 
in  dacrj-o-cystitis,  674 
in  lupiis  of  nares,  744 
in  retro-nasal  fibrous  tumors,  764 
in  tuberculosis  of  nares,  744 
Lacunar  tonsillitis,  776 
Laminaria  tent  in  hemorrhaeic  metritis 

592  ^ 

Laminectomy  in    fracture-disl(»catioD  d 

vertebrsp,  282 
Lapis  divinus  in  trachoma,  667 
Laryngitis,  acute,  780 
*in  children,  782 
hot  mustard  foot-bath  in,  781 
ice-bag  in,  781 
puncture  in,  782 
tracheotomy  in,  782 
treatment  oV,  781,  782 
chronic,  785 
simple,  785 

cleansing  solutions  in,  786 
treatment  of,  786 
dry,  786 

internal  treatment  of,  787 
treatment  of,  786 
subacute.  783 

inhalations  in,  785 
treatment  of,  784 
salines  in,  785 
tubercular,  790 

intralaryngeal  injections  in,  790 
pain  in,  treatment  of,  791 
treatment  of,  790,  791 
Larynx,  diseases  of,  779 
autoscopy  in,  779 
foreign  bodies  in,  794 

Kontgen  rays  in,  795 
!  treatment  of,  795,  796 

'       inlanders  of,  789 

(edema  of,  787 
I  astringents  in,  788 

I  ice-bag  in,  788 

leeches  in,  788 
punctures  in,  788 
salines  in,  788 
tmcheotomy  in.  789 
treatment  of,  788,  789 
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H    Xi«nrnx,  tp«ciic  inflammtttions  of,  789 

Lung,  abscess  of,  416 

■        >yphili8  of,  7U1 

antiseptic  agent*  in,  419 

■            treatment  of,  7fM ,  792 

general .  419 
local,  419 

■       tuberculosa  of,  789 

H           curetU'tnent  in,  790 

diagno«i£  of,  41H 

■           treatment  of,  790 

etiology  of,  416 

V       tumore  of,  79«,  794 

incision  in,  418 

■            retnoval  of,  793 

mediciniil  treatment  of,  418 

H    Lateral  dislot'ation  of  radios  and  ulna,  27.^ 

nutrition  in,  419 

H        6plint3  in  frattureof  fhaft  nf  finour,  107 

operation  in,  422 

H    Lavage  in  abdominal  dij*u^ntinn  afltr  ai> 

details  of,  422 

H                    pendiciCis  operution,  450 

mortality  of,  421 

H        in  chronic  intestinal  obstruction,  491 

stimulation  in,  419 

■        in  int«i^tinal  paralysis,  iS9 

treatment  of,  418 

■        in  intussusception*  482 

gangrene  of,  426 

H       of  stomach   in   preparation   for  atiic*- 
■                      tbesia.  23 

etiology  of,  426 
operation  in,  429 

H       in  vomiting  of  pregnanc,v,  638 

prognosis  in,  428 

H    Lead  aeetateln  eptitaxis,  738 

treatment  of,  429 

H            in  htij  fever,  735 

Lupua  of  narcfc,  744 

H            in  ingrown  t«)enai1,  356 

treatment  of,  744 

■    Lead-water  in  otitis  externa  difi'u^^  706 

Luschka*s  tonsil,  hypertrophy  of,  754 

■  L0g,  fmcturea  of,  207 

Lujtatio  erecta  dislocation  of  humenxa. 

H           ambulant  treatment  of,  214 

261 

■           boUi  bone»  of,  207 

Luxation,  242 

H               tymptoms  of,  208 

Lyso!  as  disinfectant,  76 

■              treattnont  of,  208 

in  puerperal  septic  infection,  651 

■  compound,  215 

■  Yolkmann's  tplint  in,  210 

M. 

H  Length  of  part,  change  in,  in  dislocation, 

■                   246 

McCosh,  A.  J  ,  on  pleural  etfuaion  and 

■   Leonard,  Charlea  Lester,  on   anaesthesia 

empyema  j  abscess  and  gangrene 
of  lung.  403 

H                   and  anesthetics,  17 

■    Leptnthrix  in  empyema,  413 

Macule  of  cornea,  680 

H    Ligation   of    uterine  arteries   in   uterine 

Magnetic  trichloro-phenolate  in  purulent 

H                    ne«>pla«ii)s,  61H 

H   Ligatures,  alcohol  m^thr»d  of  preparing, 

conjunctivitis,  667 

Malar  bone,  fracture  of,  143 

■                   94 

treatment  of,  143 

■        chromic  acid  method  of  preparing,  95 

Malformations  of  female  genital  orgajis, 

H       cumol  method  of  prepanne,  92 
■       elastic,  in  a^tula  in  ano,  624 

605 

Malg&igne'a  hooka  in  fracture  of  patella, 

■       formaldehyde  method  of  preparing,  95 

205 

■        formalin  niethrKl  of  preparing,  94 

Malignant  neoplasms  of  female  genito- 

H       in  internal  hemorrhoids,  515 

urinary  tract,  624 

H       lactate  of  silver  method  of  preparing, 

stricture  of  rectum,  527 

■                      95 

tumors,  na«al,  741 

■       preparation  of,  91 

Mandl  a  solution  in  myio»*U  nanum,  747 

H   Limb,  change  of  direction  of,  in  disloca- 

Manipulation  in  dislocations,  247 

■                   tton,  246 

of  humerus,  263 

■    Lingual  ton«il,  inflammation  of,  778 

Martin's  bandaire,  800 

H    Lithium  citmte  in  acute  laryngitis,  782 

Massage,  abdominal,  in  chronic  intestinal 

■   Local  anaaethesia,  56 

obstruction,  496 

■       an«»thetics,  dmgi  as,  58 

in  metriti*,  598 

H           in  minor  aurgerv,  375 

in  fracture  of  clavicle,  154 

H        application  of  cold.  334 

in  |>oftt-partum  hemorrhage,  654 

■           of  beat,  335 

■    Laser's  bacilluA  in  empyema,  413 

in  retrod lAplacem en t«  of  uterus,  614 

H    Xiower  jaw,  di.«l«Kationft  of,  250 

in  treatment  of  fracturea,  136 

■               after-treatment  of,  252 

Mastitaa,  puerperal,  656 

■              bilateral,  2m 

abecesa  in,  666 

■              oompound,  252 

broasi-pump  in,  666 

■              congeniul,  252 

Ice-bag  in,  656 

■                  treatment  of,  251 

maasage  in,  656 

■              unilateral,  251 

treatment  of,  tW\ 

■                 diagnosis  of.  251 

Mathews,  Joseph  M  ,  on  dideaset  of  rec- 

■          subluxation  of,  251 

tum  and  an  Up,  499 
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Mabco  leaves  in  epistaxiSf  737 
Menthol  in  acute  catarrhal  rhinitiA,  718 
pharyngitis,  762 
in  atrophic  pharyngitis,  768 

rhinitis,  7dO 
in  iiitumescent  rhinitis,  722 
in  8imple  chronic  pharyngitis,  764 
in  sypnilitic  pharyn^tis,  772 
in  tuoercular  laryngitis,  791 
Mercurial  ointment  in  sterility.  677 
Mercuric  chloride  in  corneal  ulcer,  679 
in  phlyctenular  keratitis,  675 
in  purulent  conjunctivitis,  664 
cyanide  in  catarrhal  conjunctivitis,  664 
iodide  in  blepharitis  marginalis,  670 
in  Htyeij,  672 
Mercurous  oxide  in  trachoma.  668 
Mercury  bichloride  in  atropnic  rhinitis, 
780 
as  disinfectant,  78 
ill-effects  of,  74 
in  hay  fever,  785 
in  gleet,  554 

in  interstitial  keratitis,  676 
in  iriti.s,  682 
in  syphilis  of  nose,  743 
Metacarpal  bones,  dislocations  of,  279 
fractures  of,  186 
compound,  186 
treatment  of,  186 
removal  of  head  o^  after  disarticula- 
tion of  linger,  869 
Metacarpus,  dislocation  of,  279 
Metallic  mercurj'  in    chronic  intestinal 

obstruction,  494 
Metatarsal  bones,  dislocations  of,  805 

fnic'turoH  of,  217 
Metritis,  acute,  h\>^ 

bloodletting:  in,  r)00 
hot  applications  in,  590 
ice-bai;  in,  51*0 
treatment  of,  590 
chronic,  590 

cun'ttenient  in,  591 
dilatation  in,  591 
douches,   hot,  in,  591 
nias-aire  in,  593 
Hteam  in.  691 
tani}>on  in,  591 
tn-atnirnt  of,  591 
heniorrhairic.  iodofonn  gauze  in,  592 
lii^aturi'  in,  592 
cuH'ttcnient  in.  592 
laniinaria  tents  in,  592 
tn-atnient  of,  592 
Micrococcus  lanceolatus  in  empyema,  412 
Middle  <'ar,  diseases  of,  TOO 
Migratory  ophtlialmia.  fiHf; 
Minor  suri^ery  and  bandaging,  George  AV 

Spencer  on,  807 
Mobility  in  fracture.  130 
Moist  heat,  XXl 
Monochloracctic    acid    in     hypertn)phic 

rhinitis.   7*28 
Monsel's  solution  in  epi>taxis.  303 
in  internal  haemorrhoids,  515 


Montgomery,  £dwaid  £  ,  on  thenpeutic 
of    geni  to-urinary    diaeiiei  c^ 
women,  583 
Morcellement  in  uterine  neoplasms,  619 
Morgagnian  cysts  of  ovary,  622 
Morphine  in  abortion,  637 

with  anaesthetics,  administntion  uf.  •' 
in  complete  urinary  retention  in  pn 

tatic  enlargement,  567 
in  eclampsia,  641 
in  first  stage  of  labor,  644 
in  intestinal  paralysis,  489 
in  intussusception,  482 
in  otitis  externa  diffusa,  705 
in  peritonitis,  440 
in  shock,  401 
in  subacute  laryngitis,  785 
in  tumors  of  bladder,  672 
Mothe's  method  of  reducing  di&locttio 

of  humerus,  265 
Mouth,  preparation  of,  for  surgical  op* 

ation,  88 
Movable  kidney,  674 
Muco-purulent'ophthalmia,  662 
Mucous  polypi,  nasal,  788» 
Multiple  fracture,  128 
Muscular  action  as  predisposing  cau>e  • 
dislocation,  244 
insufficiencies  of  the  eye,  688 
spasm  in  fracture,  131* 
Mydriatics  in  iritis,  682 
Myiosis  narium,  747 
treatment  of,  747 
Myomectomy  in  uterine  neoplasms,  61i 
620 


Nares,  lupus  of,  744 
treatment  of,  744 
tuberculosis  of,  743,  744 
treatment  of,  743 
Nasal  bony  tumors,  741 
cartilaginous  tumors,  741 
chambers,  disea.«es  of,  717 
fibrous  polypi,  740 
malii^nant  tumors,  741 
mucous  polypi,  738 
papillary  tumors,  740 
septum,  abscess  of,  746 
deflection  of,  744 

treatment  of,  744 
diseases  of,  744 
enchondn)ma  of,  745 

treatment  of,  745 
exostosis  of,  745 

treatment  of,  746 
ha^matoma  of,  746 
perforation  of,  746 
tumors,  740 
vascular  tumors,  741 
Nebulte  of  cornea,  680 
Neck  and  axilla,  ligure-of-eicrht  bandirp 
of,  330 
preparati(»n  of,  for  surgical   operatioi 
88 
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Neoplasms  of  uterus,  616 
Nepnritis  as  cause  of  pleurisy  with  effu- 
sion, 407 
Nerves,  injury  of,  in  reduction  of  old  du»- 

locatiuns  of  humerus,  268 
Neuraleia  of  rectum,  640 
Nirvanin  in  foreign  body  in  cornea,  680 
Nitric  acid  in  acute  laryngitis,  781 
in  internal  haemorrhoids,  514 
in  lupiLs  of  nares,  744 
in  tUDcrculosis  of  larynx,  790 
in  tuberculous  pharyngitis,  771 
Nitroglycerin  in  abscess  of  lung,  419 
in  appendicitis,  460 
in  cerebral  concussion,  394 
in  shock,  400 
Nitrouii  oxide  gas,  administration  of,  27 
for  anipsthesia,  18 
in  minor  surgery,  374 
and  oxygen  in  minor  surgeiy,  874 
Nocturnal  seminal  emissions,  577 
Non-suppurative  otitis  media,  acute,  706 

cnronic,  714 
Normal  salt  solution  in  septic  infection, 

124 
Nose,  compound  fracture  of,  189 
fori'ign  bodies  in,  746 
treatment  of,  747 
fractures  of,  138 

treutment  of,  189 
syphilis  of,  742 
congenital,  743 
treatment  of,  742 
Nuclein  in  genito-urinary  diseases,  681 
Nutrition  in  abscess  of  lung,  419 
Nux  vomica  in  acute  catarrhal  rhinitis, 
718 
in  second  stage  of  labor,  644,  646 

O. 

Oblique  bandage,  317 

of  angle  of  jaw,  328 
Obsitetric  lesions  of  female  genital  organs, 

607 
OliStniction,  intestinal,  465 
of  intestines,  479 

Edward  Martin  on,  479 
Ocular  affections  in  general  diseases,  685 
h«'aduche,  686 
diugnn>is  of,  687 
trfutiiMMJt  of,  687 
panilysis  6SH,  689 
causes  of,  689 
cupping  in,  690 
diplopia  in,  689 
tn-jitiiH'nt  of,  600 
(Edema  of  lar}-nx,  787 
Oil  of  clovifs  in  atrophic  rhinitis,  780 
in  hay  fever.  735 
of  gaulthi'riji  in  gonorrhoeal  iritis,  682 
of  mustard  in  atrophic  phar}'ngitis,  767 
of  sandalwood  in  acute  laryngitis,  781 
phurynsjitis,  762 
in  dry  laryngitis,  787 
in  gonorriicea,  550 

62 


Oil  of  tar  in  acute  laryngitis,  781 
in  chronic  pharyngitis,  764 
in  tuberculosis  of  larynx,  790 
of  wintergreen  in  pleurisy  with  effusion, 
408 
Old  dislocations,  243 
Oophoritis,  699 

treatment  of,  699 
Open  dislocations,  248 
fracture,  128 
;  Operating-room,  care  of,  107 
;  Operation,  the,  107 
'      aseptic,  conduction  of,  104 
httinostasis  in,  110 
mechanical  method  of  cleansing  skin 

for,  82 
preparation  for,  80 
of  abdomen  for,  89 
of  extremities  for,  90 
of  eve  for,  88 
of  fi'eld  for,  m 

of  genito-urinary  tract  for,  89 
of  head  for,  88 
of  mouth  for,  88 
of  neck  for,  88 
of  patient  for,  85 
of  pharynx  for,  88 
of  thorax  for,  89 
surgical  drainage  after.  111 
Operative  treatment  of  fracture  of  upper 
end  of  femur,  198 
of  internal  haemorrhoids,  615 
Ophthalmia,  gonorrhoeal,  664 
Buller's  shield  in,  666 
irrigation  in,  664 
treatment  of,  664-667 
muco-purulent,  662 

treatment  of,  662-664 
neonatorum,  664 
sympathetic,  686 
treatment  of,  686 
Opium  in  abortion,  637 

in  acute  catarrhal  rhinitis,  718 

in  appendicitis,  468 

in  cnnmic  intestinal  obstruction,  491 

in  epistaxis,  738 

in  hay  fever,  785 

in  otitis  media,  non-suppurative  acute, 

708 
in  peritonitis,  438 
in  purulent  conjunctivitis,  666 
in  vaginismus,  588 
Orchitis,  574,  575 
Organic  stricture  of  urethra,  660 
Os  calcis,  dislocations  of,  304 
fractures  of,  216 
.  compound,  217 

I  treatment  of,  217 

'      magnum,  dislocation  of,  278 
Osteomv<*litis,  antistreptococcic  serum  in, 

*  125 
Othapmatoma.  695 
'      treatment  of,  r,96 
Otiti'*  externa,  circumscribed,  700 
bloodletting  in,  702 
incision  in,  701 
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Otitis  externa,  circumscribed,  treatment 
of,  701 
diffusa,  708 

bloodletting  in,  704 
incision  in,  706 
treatment  of,  704 
media,  non-suppurative,  acute,  706 
blisters  in,  708 
bloodletting  in,  707 
hot  applications  in,  708 
treatment  of,  707 
chronic,  714 
catheterization    of    Eustachian 

tube  in,  716 
inflation  of  middle  ear  in,  716 
massage  of  tympanum  in,  716 
treatment  of;  715 
suppurative,  acute,  708 
incision  in,  709 
treatment  of,  709 
irrigation  in,  710 
chronic,  711 

antisepsis  in,  712 
curettement  in,  718 
treatment  of,  712 
Otomycosis,  705 

treatment  of,  705 
Outorbridge's  operation  in  perineal  lacer- 
ation, (>07 
Outward   dislocation   of  head  of  radius, 

271 
Ovarian  cysts,  622 
Ovaries,  inflammation  of,  699 
Ovarv,  cvstic,  600 
cvstii  of,  622 
*  dermoid,  622 
n.llicular,  r)22 
Mnr^ii^Tnan,  622 
ovariotomy  in,  022 
tumors  of,  ()22 
Ozapna.  731 

!)ipolar  clootrolysis  in,  732 
curettement  in,  732 
treatment  of  731 


Pain  in  appendicMtis,  444 
in  dislocation,  246 
in  fracture.  131 
in  intestinal  obstruction,  470 
in  urethra,  AT 8 
Palmar  abscess,  346 
incisions  in,  347 
arches,  hemorrhac^e  from,  364 
treatment  of,^3G4,  365 
Pa]»ilhiry  tumors,  nasal,  740 
Papilloma  of  bladder,  571 

of  larynx,  703 
Pacjuelin  cautery,  335 

in  internal  hiemorrhoids,  514 
Paracentesis  auriculi,  855 
pericardii,  355 
thonicis,  technique  of,  354 
Paralysis,  ocular,  688   689 
causes  of,  689 


Paralysis,  oculsu',  cupping  in,  680 
diphtheritic,  689 
diplopia  iu,  689 
treatment  ot^  690 
intestinal,  487 
treatment  of,  489 
Paratyphi] tic  abscess,  462 
course  of,  468 
diag^nosis  of,  464 
prognosis  of,  464 
symptoms  of,  468 
treatment  of,  464 
ParkhilPs  clamps  in  compound  fractures, 

234 
Paronychia,  344 
Parosmia,  748 

treatment  of,  748 
Patella,  dislocations  of,  292 
congenita],  293 
downward,  293 

treatment  of,  293 
inward,  293 
symptoms  of,  293 
treatment  of,  293 
outw^ard,  292 
symptoms  of,  292 
treatment  of,  292 
upward,  293 

treatment  of,  293 
vertical,  293 
symptoms  of,  293 
treatment  of,  293 
fractures  of,  Agnew's  splint  in,  206 
Barker's  operation  in,  204 
Malgaigne*8  hooks  in,  204,  205 
compound,  207 

non-operalivo  treatment  of,  2<)6 
prognosis  of,  204 
symptoms  of,  203 
treatment  of,  204 
vertical,  207 
Pathological  dislocation,  243,  248 
Patient,  preparation  of,  for  surgical  ojr^-r- 

ation,  85 
Pelvic  cellulitis,  tiOO 

peritonitis,  601 
Pelvis,  bones  of,  dislocation  of,  281 
symptoms  of,  281 
treatment  of,  281 
fractures  of,  218 
Perchloride  of  iron   in   chronic  nietritiv 
591 
in  epistaxis,  787 
in  hemorrhagic  metritis,  592 
in  nasal  polypi,  739 
Perforation  of  nasal  septum,  746 
Perforative  peritonitis,  432 
Perineum,  T-bandage  of,  334 
lacerations  of,  Outerbridee's  operati-n 
in,  607  ^ 

Peri-oophoritis,  599 
Perisalpingitis,  594 

Peritoneum,  uterine  appendages  and,  in- 
flammation of,  593 
Peritonitis,  431 
cathartics  in,  439 
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Poflition  in  chronic  inteetinal  obstruction, 

495 
Post-partum  hemorrhage,  654 
Potain'g  aspirator,  858 
Potassium   bichromate  in   nasal  poljpi, 
789 
chlorate  in  acute  pharyngitis,  768 

in  vaginismus,  588 
iodide  in  intenititial  keratitis,  676 
in  ocular  paralysis,  690 
in  syphilis  of  larynx,  792 
of  nose,  742 
permanganate  in  chronic  gonorrhoea, 
558 
in  corneal  ulcer,  679 
in  dacr^'o-cystitis,  678 
as  disinfectant,  76 
in  gleet,  553 
in  vulvo- vaginitis,  588 
persulphate  as  disinfectant,  80 
Pott's  fracture  of  flbula,  212 
symptoms  of,  218 
treatment  of,  218 
Poultice,  887 

Predisposing  causes  of  dislocation,  244 
Pregnancy,        accidental        hemorrhage 
(luring,  642 
convulsions  in,  640 

emptying  uterus  in,  641 
hot  pack  in,  640 
hypodormoclysis  in,  641 
stomach  irrigation  in,  640 
eclampsia  in,  640 

Cipsarean  section  for,  641 
heart  diseases  complicating,  642 
nausea  of,  (581 

parturition,    and   the   puerperal   state, 
thf^nipoutics  of,  Edward  P.    Da- 
vis on,  (129 
patboloiry  of,  ()29 
phyHi<»loi;y  of,  (529 
toxji*niiu  of,  (>.39 
hyiricne  in.  (180 
Tnincntl  wat<*rs  in,  040 
resth'ssncs.*  in,  treatment  of,  640 
vomitinu:  of,  081 
alcoholic  ])ovemi:jos  in,  (532 
<'orvicul  (lilatiition  in,  G34 
di»*t  in.  (;.r2 
cl«'ctricity  in,  ()3L^ 
cniptyinL:  of  the  uterus  in,  635 
hyi^ii'iH'  in.  084 
hy})0(l('rnioclysis  in,  034 
lavaij^o  in.  ()33 
rectal  fcedini;  in,  033 
troatniont  of,  031 
Primary  ana-sthcsia  in  minor  surgery,  373 
Primitive  dislocation,  243 
Proctitis,  r,43 
8ynipt<nns  of,  543 
troatmont  of,  543 
Proirpossivc  fistula  in  ano,  518 
l*rojay)so  of  rectum.  532 
Prolapsus  uteri,  01('» 
Prostate,  acute  inHanirnati(»n  of,  504 
and  appendages,  504 


Prostate,  cancer  of,  670 
symptoms  of,  570 
treatment  of,  570 
chronic  infections  of,  564 
hypertrophy  of,  666 
castration  in,  669 
catheterization  in,  667 
complete  retention  of  urine  in,  567 
drainage  of  bladder  in,  568 
operative  treatment  of,  568 
prostatectomy  in,  668 
treatment  of,  666 
Prostatectomy  in  prostatic  enlaigemat, 

668 
Prostatorrhoea,  677 
Protargol  in  gonorrhoea,  650 

in  purulent  conjunctivitis,  665 
Pruritus  ani,  684 
baths  in,  536 

Bulkley's  prescription  for,  535 
local  applications  in,  686 
treatment  of,  534 
Turkish  bath  in,  686 
vulvar,  586 
in  vulvitis,  684 
Pseudarthrosis,  237 

operative  measures  in,  289 
treatment  of,  289 
Psychical  shock,  396,  897 
Pubic  dislocations  of  hip,  287 
Pubis,  fractures  of,  219 
symptoms  of,  220 
treatment  of,  220 
Puerperal  fever,  antistreptococcic  senm 
in,  125 
mastitis,  656 

treatment  of,  656,  657 
septic  infection,  650 

curettement  in,  651 
diet  in,  052 
hysterectomy  in,  653 
ice-bag  in,  652 
pyosaipinx  in,  653 
salines  in,  652 
stimulants  in,  052 
treatment  of,  661 
Pulmonary  abscess,  416 

pjangrene,  426 
Pulse  in  ether-ana?sthesia,  40 
Punctate  keratitis,  677 
Punctun^  of  aMomen   in    chronic  int*^:i- 
nal  obstruction,  40(1 
multiple  in  acute  uvulitis,  759 
Punctured  fracture,  129 
Purulent  conjunctivitis,  6r>4 
Pus-infection  of  kidney,  578 
Pvamiia,  antistreptococcic  serum  in.  12'> 
Pyelitis,  558,  573 

treatment  of,  559,  573 
Pyogenic    infections     of     genito-urinan 

tract,  male,  558 
Pyoktanin   in    malignant    neoplasms  of 
uterus,  624 
in  syphilis  of  larj-nx,  792 
in  vaginitis,  587 
Pyosaipinx,  594 
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Pyosalpinx  in  puerperal  eeptic  infection, 

653 
Pyuria,  678 

Q. 

Quinine  in  acute  catarrhal  rhinitis,  718 
in  appendicitis,  460 
in  atrophic  rhinitis,  781 
in  gleet,  554 
in  hay  fever,  784 
in  second  stage  of  lahor,  644,  645 

Radio-humeral  dislocations,  269 
Radio-ulnar  articulation,  inferior,  disloca- 
tion of,  276 
hackward,  276 
symptoms  of,  276 
treatment  of,  276 
forward,  277 
symptoms  of,  277 
treatment  of,  277 
Radius,  dislocations  of  head  of,  hackward, 
270 
symptoms  of,  270 
treatment  of,  271 
forward,  269 
symptoms  of,  269 
treatment  of,  269 
outward,  271 

symptoms  of,  271 
treatment  of,  271 
fractures  of,  174,  177 
head  of,  177 
suhluxation  of,  275 
treatment  of,  275 
symptoms  of,  177 
treatment  of,  177 
lower  end  of,  178 
diagnosis  of,  179 
symptoms  of,  179 
treatment  of,  180 
neck  of,  177 
shaft  of,  178 
symptoms  of,  178 
treatment  of,  178 
separation  of  lower  epiphysis  of.  182 
and   ulna,   dislocations  of,   backward, 
272 
divergent,  274 
forward,  278 
lateral,  278 
postero-lateral,  274 
Ransohoff,  Joseph,  on  cerebral  concus- 
sion ana  shock.  381 
Recent  dislocation,  243 
Rectal  enema  in  prostatic  enlargement, 
566 
fi'eding  in  vomiting  of  pre^ancy,  683 
injections  of  ether  in  chronic  intestinal 

obstruction,  495 
polypi,  538 

tube  in  chronic  intestinal  obetruction, 
495 
Recto-vaginal  fistula,  606 


Rectum  and  anus,  diseases  of,  499 
Joseph  M.  Mathews  on,  499 
cancer  of,  530 
colotomy  in,  531 
diagnosis  of,  580 
excision  of,  531 
operation  for,  531 
symptoms  of,  530 
treatment  of,  530 
examination  of.  499 
position  in,  501 
probe  in,  502 
sounds  in,  502 
speculum  in,  601 
hysteria  of,  540 
symptoms  of,  641 
treatment  of,  541 
neuralgia  of,  640 
symptoms  of,  641 
treatment  of,  541 
polypus  of,  538 

preparation  of  patient  for  operation,  502 
prolapse  of,  532 
cola  applications  in,  533 
diagnosis  of,  532 
symptoms  of,  532 
treatment  of,  532 
Van  Buren's  treatment  of,  688 
stricture  of,  626 
acquired,  526 
colotomy  in,  529 
diagnosis  of,  527 
dilatation  of,  52^ 
dysenteric,  626 
electrolysis  in,  629 
excision  of,  620 
incision  of,  628 
inflammatory,  527 
malignant,  527 
spasmodic,  626 
symptoms  of,  527 
traumatic,  627 
treatment  of,  528 
tubercular,  626 
venereal,  627 
ulcer  of,  637 
Allingham's  prescription  for,  589 
divulsion  in,  639 
injections  in,  639 
mineral  waters  in,  530 
operation  for,  540 
scarification  in,  539 
treatment  of,  638 
villous  tumor  of,  642 
diagnosis  of,  642 
symptoms  of,  642 
treatment  of,  648 
Recurrent  bandage,  816 

of  hand  andfingers,  816 
of  head,  317 
of  stump,  316 
Reductions  of  dislocations,  247 
Regional  aniesthesia,  66 
Repair  of  fractures,  188 

of  skull,  227 
Resorcin  in  blepharitis  maiginalJt,  671 
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Respiration  in  ether-ancstheeia,  89 

Rest  in  shock,  400 

Retention  of  urine,  complete,  in  prostatic 

enlargement,  667 
Retro-displacementB  of  uterus,  618 
Retro-nasal  fibrous  tumors,  758 
cold-wire  snare  in,  754 
electrolysis  in,  754 
galvano-cautery  in,  754 
treatment  of,  754 
Rheumatic  iritis,  682 

phar^'ngitis,  acute,  769 
Rheumatism   as  cause  of  pleurisy  with 

effusion,  404 
Rhigolene  as  local  anaesthetic  in  minor  sur- 
ger>',  875 
for  local  anaesthesia,  59 
Rhinalgin  in  dacryo-cystitis,  678 
Rhinitis,  717 
acute  catarrhal,  717 
foot-bath  in,  718 
treatment  of,  718 
Turkish  baths  in,  718 
atrophic,  729 

antiseptics  in,  780 
clean hness  in,  780 
treatment  of,  780 
chronic,  718 
simple,  719 

cleansing  solutions  in,  719 
treatment  of,  719 
submucous    infiltration  of  sides  of 
vomer  in,  729 
hyperaesthetica,  782 
hypertrophic,  726 

bipolar  electrolization  in,  728 
cauterization  in,  727 
treattnent  of,  727 
intunioscent,  720 
caiitoranti?  in,  724 
climnto  in,  726 
galvaiio-cautcry  in,  724 
p^<)ph^iaxi^i  of,  721 
Rhodes'  nasal  tablets  in,  724 
treatment  of,  721 
menibranosa,  732 
treatment  of,  782 
Rhinoliths,  747 

treatment  of,  747 
Rhino-pharyngitis.  751 
cleansing  solutions  in,  752 
treatment  of,  752 
Ribs,  fracture  of,  144 
prognosis  in,  145 
8yni})tonis  of,  145 
treatment  of,  145 
Roberts'  steel  pins  in  fractures  of  nose,  139 
Rontgen  ravs  in  diagnosis  of  fracture,  131 
Rose  cold,  732 
Rotoin  in  interstitial  keratitis,  677 

in  strabismus,  691 
Round  ligaments,  shortening  of,  in  uterine 

displacements,  614 
Rubber  bandages,  309 

gloves  in  surgical  operations,  84 
Rubefacients,  340 


S. 

Sacrum,  fractures  of,  220 
symptoms  of,  220 
treatment  of,  221 
Salicylic  acid  in  acute  rheumatic  phvy> 
gitis,  770 
as  disinfectant,  75 
in   malignant    neoplasms  of  Qte^I^. 

624 
in  styes,  672 

in  ulceration  of  uvula,  759 
Saline  fluid,  intravenous  injection  of^S^ 
Salines  in  peritonitis,  439 
in  pleunsy  with  effusion,  408 
in  puerperal  septic  inftK'ti(»n,  652 
in  subacute  laryngitis,  785 
Salol    in     acute    non-suppurative    otitic 
media,  708 
in  chronic  intestinal  obstruction,  491 
Salophen  in  acute  rheumatic  pharvn^tLi. 
770 
in  pleurisy  with  effusion,  408 
Salpingitis,  594 
Sand-bag  in  treatment  of  fracture  of  sbif; 

of  femur,  198 
Saprogenic  microbes  in  emp3*ema,  41. S 
Say  re's  dressing  for  fracture  of  cUvick 

152 
Scaphoid,  dislocations  of,  804 
Scapula,  acromion  process  of,  fracture  of, 
155 
body  and  angles  of,  fractures  of,  loo 
symptoms  of,  155 
treatment  of,  155 
coracoid  process  of,  fracture  of,  155 
dislocation  of  inferi<»r  angle  of,  258 
symptoms  of,  258 
treatment  of,  258 
fractures  of,  154 

neck  of,  and  glenoid  cavitv,  fracturC'  of 
157 
symptoms  of,  157 
treatment  of,  157 
Schleich's  infiltration  method  of  Ux-aUii- 
aesthesia,  377 
solutions  for  local  anaE^thesia,  59 
Scleritis,  680 

Scopolamine  in  herpes  of  cornea,  681 
in  iritis,  682 

in  phlyctenular  keratitis,  675 
in  strabismus,  691 
Secondary  dislocation,  243 
Semilunar  bone  of  hand,  dislocation  cf. 

279 
Seminal  emissions,  involuntary,  577 

nocturnal,  577 
Senile  endometritis,  593 
Sepsis  as  cause  of  pleurisy  with  effusion. 

405 
Septic  infection,  puerperal,  650 

wounds,  antiseptic  fomentations  in.  1*21 
solutions  in,  118 
constitutional  treatment  of,  124 
continuous  irrigation  of,  119 
drainage  in,  121 
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Septic  wounds,  dnuzuige  in,  c&pillaiy,  122 

Sinuses,  the,  diseases  of,  760                             ^^^^^| 

tubular,  121 

SJtx-bath  in  vaginitis,  587                                  ^^^^B 

dr«a«ing«  in.  128 

irrigAiion  of,  at  stated  intervals,  119 

Sktn,  mechanical  method  of  oUaiuing,              ^H 

for  operation,  82                                    ^^^^t 

pcrmiinont  buthe  in,  120 

Skull,  fractures  of,  222                                        ^^^M 

iRfutuji'ivt  of,  117 

baiie  of,  225                                                     ^^^B 

Beptum,  nu^al,  dispiis*?^  of,  744 

symptoms  of,  226                                      ^^^^H 

SSftruthempy  in  soptic  infectiun,  125 

bending,  223                                                 ^^^^^H 

8en>u»  iriii«»  «82 

compcmnd,  224,  228                                    ^^^^M 

Sex  BA  predispofting  cause  of  dialocation, 

by  contr(M:oup,  223                                     ^^^^H 

244 

depressed,  224                                               ^^^H 

Sbock,  395 

repai  r  of,  227                                                ^^^H 

in  cerebral  conciis»ion,  aiH 

simple,  224                                                    ^^^^H 

Jospph  RariMihoi!"  on,  381 
eraotioni*!,  390,  397 

treatnieiit  of,  227                                        ^^^H 

of,  224                                                 ^^^H 

bot  applicatiun*  in,  400 

symptoms  of,  224                                    ^^^^| 

intra vtmouj*  injcctioni  in,  400 

Slinss,  818                                                           ^^^H 
Smell,  sense  of,  diftorders  of,  748                       ^^^^H 

optTiaions  in,  401 

prophylaxis  of,  401 

Smith,   S.    MacCuen,   ou  disiea^es  of  the               ^H 

psychical,  390,  397 

eamrid  their  tretitment,  Gtl3                        ^^M 

rest  in,  400 

Sodium  benzoato  in  acute  hiryngitis,  782               ^H 

toxic,  398 

in  rheumatic  pharyngitis,  770                     ^^^H 
bibc^rate  in  hay  itsver,  735                               ^^^^^H 

traumatic,  395 

treatment  of.  400 

in  intumescent  rhinitis,  722                       ^^^^| 

Shoulder-joint,  dislocations  of,  268 

in  tuberculous  phnryngitij^.  771                 ^^^^| 

causes  of,  2o» 

bicarbonate  in  acufi^  lar^tij^iiis,  781              ^^^^^| 

varietic*  of,  259 

borate  in  ozn^na,  732                                          ^^^^^| 

spica  bandage  of,  327 
Sila,  preparation  of,  for  li^;atun?«,  IW5         , 

chlorate  in  cyM]ti^,  571                                    ^^^^H 

chloride  in  eye  disea»L«,  660                           ^^^^H 

8ilkworm-«ut,  preparation  of,  for  sutures, 

solution,  intmvenouii  injection  of,  350              ^^M 
in  tumors  of  bladder,  672                              ^^^H 

Silver  a»  disinfectant,  80 

hyposulphite  in  vulvitis,  585                        ^^^^M 
icidide  in  episcleritis,  680                                 ^^^^H 

niiruie     in     acute    suppurative    otitis 

media,  710 

in  syphilis  of  nose,  742                               ^^^^H 

in  bedsorta,  360 

phojipWte  in  acute  pharrngitis,  762             ^^^^H 
in  atrophic  pharynuritis,  768                      ^^^B 

in  chronic  gonorrhoea,  653 

metritis,  59 J 

salicylate  in  acute  rheumatic  pharj^n-             ^H 

non-«uppuraiive  otitis  media,  71ft 

gitis,  770                                               ^^H 

suppurative  otitis  media,  712 

in  pleun^^y  with  effujiion,  408                    ^^^H 

in  cystitis,  559,  571,  (*03 

in  pnistatic  enlurgement,  5^^                      ^^^^| 

in  elongation  of  uvula,  757 

silicnte  dreAsingii,  313                                       ^^^^B 

in  epi>itaxis,  738 

Solutions,    antiseptic,    use    of,    in  septio       ^^^^M 

in  flfttula  in  ano,  624 

wounds,  118                                         ^^^^M 

in  follicular  vulvitis,  685 

Sorbefacients,  338                                              ^^^H 

in  ^Icet,  553 

Sounds  in  gleet,  553                                          ^^^H 

in  mipoU^nce,  576 

Sparteine  in  appendicitis,  460                          ^^^^H 

in  oedema  of  larynx,  788 

Spasmodic  cmup,  782                                       ^^^H 
emetics  in^  783                                            ^^^^^ 

in  otitis  cxtemft'diffusa,  705 

in  prostatic  enlargement,  666 

treatment  of,  788                                         ^^^^H 

in  pyelitis,  659 

stricture  of  rectum,  526                                  ^^^^^ 

in  rectal  ulcer,  589 

Special  disli>cations,  250                                     ^^^^| 

in  rhino-phannptis,  753 

Sp<»ncer  Collins'  infusion  apparatus,  552          ^^^H 

in  senile  endometritifi,  593 

Spencer,  Georcre  W, ,on  minor  su rgery  and              ^^M 

in  «mple  chrrmic  laryngitis,  786 
in  syphilis  of  larynx,"  792 

bandaging,  307                                     ^^^^H 

Spermatorrhcptt,  577                                            ^^^^^^ 

of  nose,  742 

Sphenoidal  flinutes,  empyema  of,  750               ^^^^H 

of  pharynx,  772 

Sphincter  muscle,  dilntfition  of,  tn  inter-              ^^M 

in  urethritis,  fi02 

nal  hemorrhoids,  516                            ^^^H 

in  variniti*,  587 

in  vulvar  pruritus,  586 

Spica  bandar,  326                                             ^^^^| 

double,  of  g^roin,  329                                 ^^^^H 

in  purulent  conjunctivitis,  665 

single,  of  gmin,  329                                  ^^^^H 

talta  in  g«nito-urinary  disesMS,  682 

of  thumb,  327                                            ^^^^| 

wire,  preparation  of,  97 
Simple  dislocation,  24S 

Spiral  bandage,  318                                              ^^^B 

of  chfvt.  318                                                          ^1 

fracture,  128 

of  all  fingem,  818                                                ^M 

Single  fracture,  128 

of  finger,  818                                                   ^M 
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Spiiml  reverse  bandage,  820 

of  lower  extremity,  826 
of  upper  eztremUy,  820 
Splints  in  treatment  of  fracture,  184 
Spon^  tents  in  chronic  metriUs,  602 
Sponges,  Bui^ncal  preparation  of,  101 
Sponging  in  bedsores,  869 
Sprain-fracture,  120 

as  predisposing  cause  of  dislocation,  246 
Squint,  688,  600 

Staphylococcus  in  empyema,  412 
Steam  in  chronic  metritis,  601 

storilijcation  by,  GO 
Stellate  fracture,  120 
Steresol  in  dacrj'o-cystitis,  674 
Sterility,  576 

trmtnient  of,  577 
Steriliisation  bv  boiling,  68 
chemical,  t1 
methods  of,  68 
by  steam,  60 
by  superheated  air,  71 
thermal,  68 
Sternum,  dislocations  of,  252 

body  of,  from  manubrium,  262 
symptoms  of,  258 
treatment  of,  258 
ensiform  process  of,  258 
treatment  of,  258 
fracture  of,  146 
symptoms  of,  147 
treatment  of,  147 
Stimulants  in  cerebral  concussion,  804 

in  puerperal  septic  infection,  652 
Stimulation  in  abscess  of  lung,  410 
StrabiflmuB,  688 
concomitant,  690 
oonvergont,  690 
divergent,  090 
trc'utinont  of,  691 
Stninj^iilation,  intestinal,  465 
Strapping  of  chest  in  fracture  of  ribs,  146 
Streptococcus  pyogene8  in  empyema,  411 
Stricture  of  rectum,  520 
of  un'thra,  organic,  500 

dilatation  of,  gradual,  561 
electrolysis  in,  602 
impermeable,  602 
treatment  of,  561 
urethrotomy  in,  561 
Strj'chnine  in  abortion,  687 
in  abscess  of  lung,  419 
in  appendicitis.  400 
in  atrophic  rhinitis,  781 
in  chronic  intestinal  r>bstruction,  491 
in  hay  fever,  784 
in  impotence,  570 
in  intestinal  paralysis,  489 
in  labor,  047 

in  post-partum  hemorrhage,  655 
in  puerperal  septic  infection,  652 
in  se])tic  infection,  124 
in  shock,  401 
in  toxic  amblyopia,  084 
in  tuberculosi's  of  genito-urinarj-  tract, 
male,  568 


Stump,  recurrent  bandase  of.  8liS 
Styes,  672 

treatment  of,  672 
Subacute  larvn^tis,  788 
Subastrmgaloid  dulocation,  801 
symptoms  of,  804 
treatment  of,  804 
Subclavicular  dislocation  of  bumenLs  %] 
Subcoracoid  dislocations  of  claricle,  257 

of  humerus,  260 
Subcutaneous  whitlow,  844 
SubeDidermic,  whitlow,  844 
Subglenoid  dislocation  of  humenis.  290 
Submvolutlon,  658 
prophylaxis  of,  654 
treatment  of,  654 
Sublimate  gauze,  preparation  of,  101 
Subluxation  of  head  of  humerus  262 
of  radius,  276 
treatment  of,  276 
of  lower  jaw,  251 
Subperiosteal  whitlow,  344 
Subspinous  dislocation  of  humerus,  26! 
Sulphur  in  blepharitis  marginalia,  671 
m  pruritus  ani,  685 
in  styes,  672 
Superior  maxilla,  fracture  of,  disenuasof 
140  * 

tr^tment  of,  140 
Suppuration,  acute  sjnmptoms  of,  341 
treatment  of  various  forms  of,  341 
Suppurative  oUtis  media,  acute,  708 

chronic,  711 
Supracondyloid  fractures  of  femur,  200 
of  humerus,  167 
prognosis  in,  168 
symptoms  of,  167 
treatment  of,  168 
Supracoracoid    dislocation    of   huni-ni* 

262 
Supracotjrloid  dislocations  of  hip   2S8 
Suprapubic  aspiration.  355 

in  complete  retention  of  urineinpn-f 
tatic  enlargement,  b^ 
cystotomy  in  tumors  of  bladder.  hVl 
Suprarenal  capsule  in    foreien   Uxlv  o: 

cornea,  680 
Surreal  bacteriology^  62 
dressings,  preparation  of,  99 
instruments,  sterilization  of  98 
kidney,  573  * 

operations,  drainage  in,  111 
hffimostasis  in,  TlO 
disinfection  of  hands  for,  82 
preparation  of  abdomen  Vor,  89 
of  extremities  for,  90 
of  eye  for,  88 

of  jrenito-urinary  tract  for,  89 
of  head  for,  88 
of  mouth  for,  88 
of  neck  for,  88 
of  patient  for,  85 
of  pharynx  for,  88 
of  special  regions  for,  88 
of  thorax  for,  89 
rubber  gloves  in,  84 
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Bumenl  r«ources  in  uterine  netmlasmj*, 

Thrombotic  external  ha»morrhoid«,  505 

^^H 

*>n 

Thumb,  dislocations  of,  280 

^^^^^M 

technique,  <il 

backward,  280 

^^^^H 

treatnieiit  of,  280 

^^^^^1 

Charles  H.  Frazit^r  on,  61 

metacarpal   boaea  of,   dislocations  of, 
2% 

^^^^H 

Sulurcs>  nlcohol  im^ihud  nf  preparing,  94 

^^H 

chromic  ucid  met  bod  of  ^jrepiiring,  95 
cumol  iiipthoil  i}(  preiMinng,  92                ^ 
fomiByL^hydi*  methrjd  of  preparing,  95 

gpicA  handape  nf,  827 

^^^^^^m 

Thymol  in  abwces*  of  luni^,  420 

^^^^^M 

in  atrt^phic  rhtnitin,  THU 

^^^^H 

fomittlir*  imith*K3  nf  preparing,  W 

in  hay  fever,  735 

^^^^^1 

Uctftta  of  nilver  methcwi  of  preparing, 

in  intumesicfnt  rhinitis,  722 

^^^^^^t 

95                              r    r-     6 

Thyroid  powder  in  gh-*et,  554                    ■ 
Tibia,  fracture*  of,  211                                ■ 

l^^^^^l 

prepmntion  of,  91 
Bwcllint;  in  di*»location,  246 

^^^^^^1 

Tidctues,  foreign  bodies  in,  860 

^^^^^H 

Bylvcflter  M  method  uf  ftrtificial  respinitiQnf 

Toenail,  ingrown,  866 

^^^^1 

49 

operation  in,  856 
treatment  of,  856 

^^^^^1 

Sympathetic  ophthalmia,  685 

^^^^^1 

ireulmcnt  of,  vm 

To^,  amputation  of,  866,  870 

^^^^^1 

Syniptritimtic  perit<initis,  438 

pbulnngea  of,  fractures  of,  218 

^^^^^1 

Syphilis  lis  onus*?  of  pleurisy  with  effu- 

Tonic* in  tubercul«»si»  of  fiaree,  744 

'^^^^^1 

sion,  407 

Ton^-iillitis,  caaeoua,  778 

^^^^H 

of  larynx,  701,  792                                     , 

cryptic,  776 

^^^^M 

in  the  male  i^eni to-urinary  tract,  556 

*galvano-cauU>ry  in,  776 

^^^^^1 

of  now,  742                                               ' 

treatment  of,  776 

^^^^^1 

conjee nital,  748 

lacunar,  776 

^^^^^1 

of  t^'sdrle,  575 

Tonsils,  diseases  of,  774 

^^^^^1 

Syphilitic  plmn'ngitii,  771 

tjuiarged,  777 

^^^^H 

treatment  of,  771,  772 

ca  uteri  ration  of,  777 
removal  of,  777 

^^1 

T* 

Ungual,  inflammation  of,  778 

^^^^^1 

Toiff^mia  of  pregnancy,  639 

^^^^^1 

Tampon  in  pn«t-partum  hemorrhage,  656 

Toxic  amblyopia,  084' 

^^^^1 

Tannic  acid  in  tmchomo,  067 

tonics  in,  684 

'^^^^^^1 

Tannin  in  acute  uvulitis,  769 

treatment  of,  684,  685 

^^^^^^1 

in  epistaxi*,  868,  787 

Turkbh  bath  in,  iW4 

^^^^^B 

In  purulent  conjunctivitii*,  f566 

shock,  398 

'^^^^^1 

in  tulK!rculous  pharvngilisi,  771 

Tracheotomy  in  acute  hiryngitin,  782 

^^^^^1 

in  vulviiiA,  585 

in  oedema  of  larynx,  789 

^^^^^M 

Tar  in  ab«cew  of  lung,  419 

Trachoma,  667 

^^^^^M 

Temporo-majiillary    articulation,      noisy 

Mtringenti  in,  667 

^^^^H 

moTementii  of,  252 

creolin  in,  668 

^^^^^1 

Tenotomy  in  compf»und  dislocation*,  249 

iced  compresi  in,  667 

^^^^^H 

in  treatment  of  fractum,  183 

lid  rolling  in,  667 

^^^^^1 

Terebt^ne  in  al>ftceai  of  lung,  419 

tnawage  of  lid«  in,  668 

^^^^^1 

Ter|>ene  hydrate  in  alweew  of  lung,  419 

treatment  of,  667,  668 

^^^^^1 

in  subacute  laryn iritis,  785 

Transfusion  in  post^partum  hemoiTlyuraL 

^^^^H 

Te«licle,  acute  inflammation  of,  674 

655 

^^^^^1 

cancer  of,  575 

Traumatic  dislocation,  243 

^^^^^1 

CTstic  dieeajio  of,  575 

shock,  396 

^^^^H 

syphilff  of,  676 
tubercuhids  of,  675 

stricture  of  rectum^  527 

^^^^H 

Traumatisin   aa  cause  of   pleuriny    with 

^^1 

Thennal  sterilization,  68 

effusion,  405 

^^^^^1 

Thrrmoi-autery,  Paquelin't,  885 

to  female  geni to-urinary  tract,  607 

^^^^H 

Tbinfnnn  in  ciurrhal  conjunctiyitid,  663 

Trays,  sterilization  of,  102 

^^^^^1 

Thio#inamin  in   gen i to-urinary  diJCMMi, 

Tut>ercukr  flstula  in  ano,  622 

^^^^^^ 

582 

iritis,  682 

^^^^^1 

in  prrMSlattc  enlargement,  566 

laryngitis,  790 

^^^^^H 

in  iircthml  itricture,  662 

intralaryngpftl  injections  in,  ?90 

^^^^H 

Thomaa'  hip  iplint  in  fracture  of  upper 

treatment  of,  il»0 

^^^^^M 

end  of  femur,  192 

|H'riUiniti«,  434 

^^^^^M 

Thorac^ntetii  in  pleurisy  with  effusion. 

stricture  of  n>ctum,  628 

^^^^^B 

409 

Tuberculosis  at  c*u*e  of  pleurliy  with 

^^H| 

Thorax,  pr*«paraH«in  of,  fur  surp^icaJ  ope- 

effusion, 404 

^^^^H 

ration,  89 

€»f  epididymi*.  575 

^^^^^M 

Throat  deafness,  758 

«f  larynx,  789 

^^^^^1 

treaUwent  of,  758 

treatment  of,  790 
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Tuberculosis  of  male  genito-urinary  tract, 
556 
symptoms  of,  556 
treatment  of,  557 
of  nares,  748 

treatment  of,  748 
of  testicle,  575 
Tuberculous  pharyngitis,  770 

treatment  of,  770,  771 
Tubo-ovarian  cysts,  595,  622 
Tubular  drainage  in  septic  wounds,  121 
Tumors  of  bladder,  treatment  of,  572 
bonv  nasal,  741 
cartilaginous  nasal,  741 
of  Fallopian  tubes  and  ovarieB,  622 
of  larynx,  793 
malignant  nasal,  741 
nasal,  740 
of  ovary,  622 

of  pleura  as  cause  of  pleuriay,  407 
retro-nasal  fibrous,  753 
of  uterus,  616 
of  uvula,  760 
vascular  nasal,  741 
Turkish  baths  in  acute  catarrhal  rhinitis, 
718 
in  pruritus  ani,  535 
in  rheumatic  pharyngitis,  769 
in  toxic  amblyopia,  684 
Turpentine  in  abscess  of  lung,  419 
in  epistaxis,  863,  788 
in  genito-urinary  diseases,  582 
in  gleet,  554 

in  intestinal  paralysis,  489 
stupe  in  puerperal  septic  infection,  652 
in  tumors  of  bladder,  572 
Typhoid  bacillus  in  empyema,  412 

U. 

Ulcer  of  cornea,  677 

of  roctuni,  537 
Ulceration  of  uvula,  758 

treat ni  on t  of,  759 
Ulna,  dislocations  of,  from  humerus,  271 
fracture  of,  174,  182 
of  coronoid  process  of,  184 
symptoms  of,  185 
troiitincnt  of,  185 
of  olecranon  process  of,  182 
procjnosis  of,  183 
symptoms  of,  182 
treatment  of,  183 
of  shaft  of,  185 

treatment  of,  185 
of  styloid  process  of,  185 
symptoms  of,  185 
treatment  of,  185 
and  radius,  dislocations  of,  272 
divere^ent,  274 
at  elbow,  backward,  272 
diacjnosis  of,  272 
symptoms  of,  272 
treatment  of,  273 
forward,  273 
lateral,  273 


Ulna  and  radius,  dislocations  of,  postero- 
lateral, 274 
Unilateral  dislocations  of  lower  jiw, 2ol 
Union,  delayed,  in  fractures,  ^7 
Ununited  fractures,  237 

operative  measures  in,  239 
treatment  of,  239 
Ureteritis,  604 

examination  in,  604 
Uretero-vagrinal  fistula,  606,  607 
Ureters,  catheterism  of,  680 
Urethra,  pain  in,  678 
stricture  of,  organic,  560 

dilatation  of,  gradual,  561 
electrolysis  in,  562 
impermeable,  662 

treatment  of,  661 
urethrotomy  in,  561 
Urethral  diseases,  660 
Urethritis,  anterior,  treatment  of,  ooO 
in  female,  601 
gonorrhoea!,  645 
non-gonorrhoeal,  647 
Urethroscoj>e,  680 
Urethro- vaginal  fistula,  606 
Urinary  fever,  563 

prophylaxis  of,  664 
tract,  female,  inflammation  of,  601 
Urine,  examination  of,  before  anje>ihetii- 
ing,  24 
retention  of,  complete,  in  prostatic  e& 
largement,  667 
Urotropin  in  cystitis,  659,  671 
in  prostatic  enlargement,  566 
in  pyelitis,  659,  573 
in  urinary  fever,  564 
Uterine  appendages  and   the  peritoneuir 
inflammation  of,  593 
displacements,  609 
Uterus,  anteflexion  of,  610 
treatment  of,  OlO 
anteversion  of,  610 
cancer  of,  624 
displacements   of,  shortening  of  n^uL 

ligaments  in,  614 
flhroids  of,  616 
inflammation  of,  588 

constitutional  treatment  of,  589 
prophylaxis  of,  589 
treatment  of,  589 
neoplasms  of,  616 
castration  in,  620 
electricity  in,  616 
enucleation  in,  620 
hysterectomy  in,  620 
ligation  of  uterine  arteries  in,  618 
malignant,  024 
operation  in,  625 
treatment  of,  024 
myomectomy  in,  618,  620 
surgical  resources  in,  617 
vaginal  hysterectomy  in.  619 
prolapse  of,  016 
removal  of,  590 

hy  abdominal  operation,  596 
by  vaginal  operation,  596 
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Alexander- AdftniB  opemtion  in,  614 

tom»  of,  2:n                                           ^^^H 

mA«s«^e  in,  H14 

treatment  of,  *i:\*l                                     ^^^H 

penary  in,  618 

Vertical  fraeturf^^  of  piit<^lla,  207                      ^^^H 

ventral  flxatioa  in,  614 

Vesical  irritAtion^  67U                                          ^^^^| 

ftarcoina  of,  624 

Vc«ic<KUt45rtne  fi»^tula,  5(KS                                  ^^^^1 

Uvula,  bifid,  760 

Vf!«ico- vaginal  tiatiilii,  fX)6                                 ^^^^| 

diseases  of,  767 

Viburnum  prunifoliuni  in  abortion,  687        ^^^^| 

elongation  of,  757 

Villoiit;  tumors  of  rectum,  642                         ^^^^M 

aitringente  in,  767 

V.jlvulm,  4«;0,  48,^^                                             ^^^H 

troatment  of^  767 

forctxl  ononiflta  in,  480                                     ^^^^M 

uvulatomy  in,  768 

frurt^icul  treatment  of,  48fi                              ^^^^| 

cBdema  of,  759 

treatment  of,  4m                                            ^^^H 

tbe^  pharynx  and  lannx,  diaeuet  of, 

Vomitiny:  In  appendicitis,  445                          ^^^^^H 

D/Bmden  Kyle  oD,  767 

in  ml««tinnl  i»bnt ruction.  470                         ^^^^H 

tumon  of,  700 

in  pcriti>nitiB,  435                                           ^^^^H 

ulceration  of,  758 

of  pregnancy,  531                                             ^^^^| 

trMitment  of,  769 

Vulvar  pruiitm,  686                                         ^^^H 

ITvuliiis  acute,  750 

treatment  of,  586                                      ^^^H 

iee-wat<*r  in,  7Si9 

Vulvitis  5m                                                     ^^^1 

multiple  puncture  in,  760 

ein.uui!^crilM>d,  585                                          ^^^^| 

treatment  of^  759 

cold  applications  in,  684                                ^^^^H 

cbnonic,  760 

folliciikr,  586                                                  ^^^M 

Uvulotomy,  768 

hot  application!^  in,  584                                 ^^^^| 

bemorrh'age  after,  758 

treatment  of,  584                                           ^^^^H 

V. 

Yagina,  abwnt,  606 

Vulvo-vai^initb,  ^S88                                         ^^^H 

^^1 

alraeia  of,  605 

Warm  bath  in  first  feta^  of  labor,  Mi                  ^H 

Vaginal  douche,  hot,  in   fipit  stage  of 

Water,  stcriliKation  of,  lOJi                                        ^M 

labor,  644 

Water-hath,  hot,  337                                                          ' 

in  pcMt-partum  hemorrhage,  666 

Weir  and  Stimson*  method  of  duiinfecl^ 

h y ft te recto roy,  698 

ing  handfi  for  operation,  83 

in  uterine  neoplaflnu,  619 

Welcb'f  method  of  cleansing  opera U»rp« 

Vatjiiii*roii«,  688 

hands  for  opemtion,  82                                     i 

Va^'inilii,  688 

W«t  cold,  334 

at'ute,  686 

dreMinga  in  septic  wounds,  128                                  ' 

cauxes  of,  686 

Wharton,    Henry   R.,   on   treatment  of 

fractures  and  dislocationi,  127                          i 

chronic,  586 

ponorrbceai,  686 

hot  application*  in,  687 

Whiskey  in  abscess  of  hm^,  41i< 

in  chronic  intestinal  c»Utniction,  491 

iiQ]pl«,  586 

in  intestinal  paraly»i*,  4«9 

■its-baOi,  hot,  in,  687 

in  puerperal  jieptic  infiHtion,  662 
in  shock.  400 

trratnient  of,  58T 

Valerian  in  hay  fever,  73o 

White  precipitate  in  blepharitis  marjpin- 

Van  Buren'8  treatment  of  rectal  proUpse, 

alis,  670 

688 

Varices  of  pharynx,  778 

rhoids,  617 

treatment  of,  779 

W^hiflnw,  844 

Vaacular tumors,  nasal,  741 

»ul>riitan«»nus,  844 

VelpeauB  bandage,  326 

Mr      •'     ^  ,u-,  S44 

drefising  for  fracture  of  clavicle,  161 

:J,  344 

Venereal  stricture  of  rfK^tum^  627 

WtHHi.  4n.-.v  A.,  on  diseases  of  eye,  669 

Vcnou*  external  hromorrhoidi,  606 

Wounds,  aseptic,  dre^ng  of,  114' 

internal  hemorrhoids,  609 

treatment  of,  110 

Ventral  fixation  in  retro-displacementa  of 

septic,  antiseptic  fomentations  in,  121 

ulerui,  614 

solutions  in.  11^ 

Veratrine  in  ocular  headache^  C89 

constitutional  tmaiment  of,  124 

Veratrum  viride  in  convulsionJi  of  preg- 

continuous irrigation  of,  119 

nancy,  641 

drainafre  in,  121 

Vertcbr»,  ditlocatlona  of,  229 

capillan%  122 
tubular,  121 

fracturet  of,  229 

fractuTe-di«location  of,  229 

dressinf^  in,  12S 

laminectomy  in,  282 

irrigation  of,  at  stated  int<»nftl*    119 

progDods  in,  282 

permanent  baths  in,  12D 

:S ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^1 
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Wounds,  septic,  treatment  of,  117 
Wrist,  dislocations  of,  277 
anterior,  278 
synipt«>ms  of,  278 
treatment  of,  278 
compound,  278 
posterior,  277 
treatment  of,  278 

X. 

X-ray  in  foreign  bodies  in  tinues,  860 

Y. 

Tellow  oxide  of   mercury  in    atrophic 
rhinitiH,  730 
ointment  in  otomycosis,  706 
in  otitis  externa  diffusa,  706 
circumscribed,  702 


Z. 

Zinc  chloride  in  acute  metritis,  590 


Zinc  chloride  in  acute  phanrngitie,  7^4 

in  chronic  metritis,  591 

in  dry  laryngitis,  787 

in  follicular  conjunctivitis,  669 

in  gonorrhoea,  550 

in  inflammation  of  lingtuil  toaEil,TT^ 

in  intumeacent  rhinitis,  722 

in  lupus  of  nares,  744 

in  nasal  polypi,  789 
iodide  in  ^norrhoea,  550 
ointment  in  bedBoree,  360 

In  herpes  of  cornea,  681 
oxide  in  hay  fever,  735 
stearate  in  atrophic  rhinitis.  781 

in  syphilis  or  larynx,  792 

in  ulceration  of  uvula,  759 
sulphate  in  chronic  catarrhal  cocja3^ 
tivitis,  669 

in  intumescent  rhinitis,  722 

in  urethritis,  602 
sulphocarbolate  in  dry  laryngitig,  787 
valerianate  in  hay  fever,  734 
Zygoma,  fracture  of.  143 

treatment  of,  148 
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A. 

Abdominal  aneurism,  ii.  851 
Ablution,  i.  385 
Abortion,  iii.  636 
Ab6ce88,  iii.  345 

of  liver,  ii.  457 

of  lung,  iii.  416 

of  na«al  septum,  iii.  746 

{>almar,  iii.  346 

of  spleen,  ii.  466 
Abstracts,  i.  99 
Aceta,  i.  89 

Acetabulum,  fracture  of,  iii.  221 
Acne,  ii.  852 

Acquired  strictures  of  intestines,  iii.  466 
Acute  endocarditis,  ii.  298 

gout,  i.  659 

pericarditis,  ii.  30t) 

yellow  atrophy  of  liver,  ii.  457 
Aadison's  disease,  i.  692 
Adenoid  growths,  iii.  754 
Age  and  8cx  influencing  dosage,  i.  88 
Air  baths,  hot,  i.  424 
Albuminat(*s  in  foods,  i.  174 
Albuminuria,  ii.  ¥f7 ;  iiiJU^ 

food  in,  i.  Wrt 
Alcoholic  fiolutions,  i.  82 
Alcoholism,  acute,  ii.  614 

chronic,  ii.  617 
Alimentary  principles,  i.  178 
Alkaline  waters,  i.  486 
Alopecia,  ii.  855 

areata,  ii.  8.V) 
Amblyopia,  toxic,  iii.  684 
Amputation  of  fingers,  iii.  366 

or  t<)08,  iii.  370 
Amyloid  degoneration  of  arterial  walls, 
ii.  347 
of  liver,  ii.  4.V> 

disease  of  .«?plf»on,  ii.  466 

infiltration  of  kidney,  ii.  534 
Amyotn>phic  latf'rul  sclonwis,  ii.  686 
Anaemia,  pernicious,  i.  686 

splenic,  i.  684 
Anaemic  conditif>ns,  food  in,  i.  207 

headaclio,  ii.  546 
Ana*sthe>ia,  iii.  17 

from  cold,  iii.  59 

local,  iii.  5*i 
druijs  for,  iii.  58 

preparations  for,  iii.  22 

regional,  iii.  5*) 
Aniwthetic  agents,  mixtures  of,  iii.  55 
Anspsthetics,  iii.  17 


Anaesthetics,  general,  in  minor  surgery, 
iii.  378 

local,  in  minor  surgery,  iii.  875 

morphine  with,  iii.  56 
Aneunsm,  ii.  848 

abdominal,  ii.  851 

aortic,  ii.  848 
Angina  pectoris,  ii.  876 
Angioma  pigmentosum  et  atrophicum,  ii. 

892 
Ankle,  dislocations  of,  iii.  298 
Anosmia,  iii.  748 
Anteflexion  of  uterus,  iii.  610 
Anteversion  of  uterus,  iii.  610 
Antisepis,  iii.  61 

in  labor,  iii.  648 
Antityphoid  inoculations,  ii.  22 
Antrum  of  Highmore,  diseases  of,  iii,  748 
Anuria,  complete,  ii.  512 

partial,  ii.  512 
Anus,  diseases  of,  iii.  499 

Assure  of,  iii.  537 
Aortic  aneurism,  ii.  348 

insuflSciency,  ii.  318 

stenosis,  ii.  317 
Aphthous  stomatitis,  ii.  288 
Apoplexy,  ii.  687 
Apothecaries'  measure,  i.  60 

weight,  i.  59 
Appendicitis,  iii.  448 
Aqu»},  i.  75 
Aqueous  solution,  i.  75 
Arsenical  headache,  ii.  558 
Arterial  sclerosis,  ii.  343 

thrombosis,  ii.  347 
Arteries,  acute  inflammation  of,  ii.  848 

chn)nic  inflammation  of,  ii.  848 
Arteri(>-^*len)sis,  ii.  848 
Arthritis,  chronic  gouty,  i.  662 

rheumatoid,  i.  645 
Articular  rheumatism,  acute,  ii.  198 

chronic,  i.  648 
Artificial  digestive  agents,  i.  219 
Ascites  in  liver  disease's,  ii.  449 
Asepsis,  iii.  61 

in  labor,  iii.  648 
Aseptic  wounds,  treatment  of,  iii.  110 
Aspiration,  iii.  353 
Asthma,  ii.  267 
Astragalus,  dislocation  of,  iii.  302 

fracture  of,  iii.  216 
Athemma,  ii.  348 
Atomization  in  medication,  i.  39 
Atresia  of  vagina,  iii.  605 
Auditory  canal,  diseases  of,  iii.  700 
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Auditory  neuritis,  ii.  739 

Auricle,' di8eai»e8  and  injuries  of,  iii.  696 

Avoirdupois  weight,  i.  69 

B. 

Baldness,  ii.  855 
Bandage,  Barton's,  iii.  822 

circular,  iii.  815 

Desault's,  iii.  825 

eye,  iii.  824 

figunM)f-ei^ht,  iii.  880 

gauntlet,  iii.  818 

Gibson's,  iii.  828 

oblique,  iii.  817 

recurrent,  iii.  816 

spica,  iii.  820 

spiral,  iii.  318 

Velpc'au'8,  iii.  825 
Bandaging,  iii.  807 
Basedow's  disease,  i.  611 
Baths,  i.  861 

in  syphilis,  i.  710 
Batter}',  the,  i.  846 
Bedsores,  iii.  858 
Bwf-tea,  peptonized,  i.  228 
Bell's  paralysis,  ii.  789 
Beri-beri,  ii'  749 
Bitid  uvula,  iii.  760 
Biliary  colic,  ii.  468 
Bilious  headache,  ii.  558 
Biliousness,  ii.  454 
Biniodide  of  mercur}'  as  a  disinfectant,  i. 

554 
Bladder,  diseases  of,  iii.  571 

tumors  of,  iii.  571 
Blopharitis  nmrginalis,  iii.  670 
BU'pharospiuiiM,  ii.  764 
Blood,  (Ii souses  of,  i.  675 
Blood-vessels,  diseases  of,  ii.  343 
Boil,  iii.  343 

Bony  tumors,  nasal,  iii.  741 
Books,  disinfeetion  of,  i.  580 
Bovine  heart,  ii.  318 
Bniehial  plexus  neuritis,  ii.  741 
Bradvcardia,  ii.  374 
Bnjnd  hath,  the,  i.  402 
Brij^ht's  disease,  influence  of  climate  upon, 

i.  473 
Brine  hath,  the,  i.  500 
Broad-liirarnent  cysts,  iii.  623 
Bronchiectasis,  treatment  of,  ii.  289 
Bronchitis,  ii.  270 

acute,  treatment  of,  ii.  284 

chronic,  treatment  of,  ii.  286 
Bronchorrhcpa,  treatment  of,  ii.  280 
Brown  induration,  ii.  316 


Cachets,  i.  102 

Cachexia  strumi])riva,  i.  504 

Cak'ium  oxide  as  a  disinfectant,  i.  556 

Calculi,  renal,  ii.  400 

Callus,  fnicture  of,  iii.  242 

Cancer  of  prostate,  iii.  570 


Cancer  of  rectum,!  ii,  580 

of  stomach,  ii.  425 

of  testicle,  iii.  575 
Cancrum  oris,  ii.  241 
Capsules,  i.  104 
Carbohydrates  in  foods,  i.  175 
Carbolic  acid  as  a  disinfectant  i.  556 
Carbonic  acid  bath,  the,  i.  508 
Carbuncles,  iii.  848 
Carcinoma  of  spleen,  ii.  466 
Cardiac  action,  effect  of  cold  upon,  I  Ti 
Carious   teeth    as   cause  of  headache.! 

562 
Carpal  bones,  dislocation  of,  iii.  278 

fracture  of,  iii.  185 
Cartilaginous  tumors:,  nasal,  iii.  741 
Caseous  tonsillitis,  iii.  778 
Cataphoresis,  i.  856 
Catarrh,  ^tric,  acute,  ii.  395 

chronic,  ii.  400 
Catarrhal  conjunctivitis,  iii.  662 

pneumonia,  ii.  261 

stomatitis,  ii.  237 
Cellulitis,  pelvic,  iii.  600 
Central  galvanization,  i.  328 
Cerates,  1.  112 
Cerebral  ansemia  in  insanity,  ii.  818 

concussion,  iii.  381 

hypnemia  in  insanity,  ii.  812 

imtation,  iii.  888 
Cerebri tis,  ii.  728 
Cerumen,  impacted,  iii.  696 
Cervico-occipital  neuralgia,  ii.  600 
Cervix,  laceration  of,  iii.  609 
Chalazion,  iii.  674 
Chalvbe^te  waters,  i.  500 
Charta?,  i.  118 
Cheiro-pompholyx,  ii.  878 
Chemical  disinfectant"?,  i.  552 

sterilization,  iii.  72 
Chemosis  of  eyelids,  iii.  674 
Children,  fractures  of  femur  in,  iii.  198 
Chloralism,  ii.  G34 

Chlorinated  lime  as  a  disinfwtant,  i.  0-35 
Chloroform,  administration  of,  iii.  51 
Chlorosis,  i.  676 

Cholangitis,  catarrhal,  acute,  ii.  400 
chronic,  ii.  461 

suppurative,  ii.  462 
Cholecystitis,  ii.  462 
Chorea,  ii.  757 
Chromophytosis,  ii.  890 
Chronic    parenchymatous     nephritis,   ii. 

Chyluria,  ii.  506 

Circulation,  the,  effect  of  peripheral  irrita- 
tion upon,  i  372 
Cirrhosis  of  liver,  ii.  458 
Cisterns  and  wells,  disinfection  of.  i.  580 
Clarke's  rule  for  dosai^e,  i.  34 
Clavicle,  dislocations  of,  iii.  253 

fracture  of,  iii.  147 
Climate,  i.  429 

Climates,  classification  of,  i.  444 
Clothing,  disinfection  of,  i.  579 
Coast  climates,  i.  445 
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Cocainism,  ii,  682 

1>. 

Coccygudynia,  ii.  601 

Coccyx,  rracture  at,  iii.  221 

Dacryo-cvstitis,  iii.  672 

Cold^  local  upplk'ution  of,  iii.  3^4 

Darier's  disease,  li.  857 

Colles'a  fniclure,  iii.  ITS 

Dcuth.  method  of,  in  disease,  j.  28 

Coirudioti«,  i.  84 

principal  cause*  of,  i.  140                                ^^^^ 

Comiitose  tovm  of  iK.'rnieioiia  iniennittent 

Decoctions,  i.  88                                                  ^^^H 

fever,  ii.  1*8 

Decubitus,  iii.  358                                              ^^^H 

Combined  elect ri^utiun^  \,  884 

Deduviumcapillorum,  ii.  855                             ^^^^H 
Deformed  union  of  fmctutt!^,  tii.  241                      ^^H 

Combining  of  dni^s,  i.  49 

ComplicftHid  di»l»cutj*jn*.  iii.  248 

Dchived  union  in  fractures,  iii.  287                  ^^^^1 

Compound  di^^lwations,  iii.  248 

DcliriuTn  fcrox  in  smull-pox,  li.  116                 |^^^^| 

fructurt's.  iii.  233 

Den|:^ue,  ii.  175                                                    ^^^^^B 

Conijiulsory  vaccination,  i.  1S8 

Dennuiiti:^  herpetiformis,  ii«  858                               ^^| 

Confections,  i.  \m 

rept*iii?,  ii.  859                                                             ^1 

CongijnJtiil  TUMlfomiiitiunBof  int«8liDe,  iii. 

Desault's  bundage,  iii.  825 

479 

Diwbeteti  in^ipidug,  ii.  497 

oocUi^ioiis  of  intestintei,  iii,  i^m 

mellitu*,  treatment  of,  i.  666 

Congestion  of  gple^n,  acute,  ii.  465 

Diabetic  coiua,  treiitment  of,  i.  674 

piisfiive,  ii.  4fj5 

headache,  ii.  557 

Conjunctiva,  diphtheria  of,  iii,  fj08 

Diagnods,  electricity  as  a  meajiA  of,   i. 

treiitment  of,  ii,  225 

319                                                                        1 

dihf^eft  of,  iii.  m\ 

DiarrhcpH,  acute,  ii.  467 

Conjunctivitis,  catatrhul,  iii.  d52 

chronic,  ii.  474 

chronic  ciitJirrbal,  iii.  m% 

food  in,  i.  190 

follicukr,  iii,  669 

in  liver  diseases,  ii.  468 

purulent,  iii,  664 

IHastasis,  iii.  242 

Coniecutive  shortening  in  frectufee,  ill. 

Digestive  agents,  artittcial,  i.  219 

242 

oE^anj^,  food  in  di^wwes  of,  ii,  177 

Constipation  in  scrofuloiis,  i,  812 

Dilatation  of  stomach,  ii.  418 

Constitutional  treatment  of  uyphili*,  i.  698 

food  in,  i.  184 

Convulsions  of  children,  ii.  751 

Diphtheria,  ii.  218 

Cornea,  diaenMis  of,  iii.  675 

of  conjunctiva,  iii-  668 
Biaease,  basal  conditions  in,  i.  24 

foreign  bodies  in,  iii.  680 

herpes  of,  iii.  680 

hA'drotherapv  in,  i.  366 

maculw  of,  iii.  680 

Disinfectants,  i.  651 

nebulae  of.  iii.  680 

Disinfection,  i,  549 

ulcere  of,  iii.  677 

Dislm'uttom,  iii.  242                                          ^^^m 

Cornell  scar»,  iii.  680 

complicated,  iii.  248                                       ^^^^| 

Corpses,  disinfection  of^  i.  587 

compound^  iii.  248                                         ^^^^H 

Corrigan  puke,  ii,  318 

pathological,  iii.  248                                            ^H 

Corroeive  sublimate  as  a  disinfectant,  i. 

Boaage,  i.  29                                                             ^B 
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of  electricity,  i.  307                                                      1 

CoetAl  cartilages  fracture  of,  iii.  146 

Douche,  the,  I  414                                                            1 

Counter-irritants^  iii.  839 

Dreseingii,  surgical,  pn^paration  of,  iii.  99                      1 

Cowling's  rule  f<jr  doeage,  i.  84 

Drag*habit»,  ii.  613                                                           J 

Creolin^as  a  disinfectant,  i.  558 

Duodenal  ulcer,  ii.  441                                        ^^^M 

Crttol  aa  a  disinfectant,  i.  657 

Duodenitis,  acute,  ii.  470                                  ^^^^H 

Cretinism,  i.  594 

chronic,  ii.  477                                               ^^^^H 

Croup,  membranous,  treatment  of,  ii.  225 

Dy^nt'^ry,  acute,  ii.  478                                    ^^^^1 

spasmodic,  ii.  238                                       1 

chmntc,  ii.  48t>                                                 ^^^^H 

Crtiupouft  pneumonia,  ii.  240 

Dvspewia,  chronic,  ii.  400                                        ^^| 
*the  douche  in,  i.  417                                               ^H 

Crural  neuralirift,  ii.  003 

Cryptic  tonftillitis,  iii.  776 

Dujgpdin-Beaiunetz  dieiary  in,  i.  187                        1 

CuVid  bjne,  diKtr«?«tion  of,  iii.  305 

foi^  in,  i.  186                                                               1 

Cuneiform  boni-s,  di^loontion  of,  iii.  305 

LcuIm^  s  dieUry  in,  i.  188                                           1 

Current  ditfon-ntiiition,  i.  316 

Dyspeptic  headache,  ii.  568                                            J 

CuUnoou^  diphtheria,  in^tinent  i>f,   ii. 

^^M 

225 

M 

Cystic  disease  of  tesliclp,  iii.  575 

ovarv,  iii.  «100 

Ear,  6xmk&t^  of,  iii.  693                                            ^^H 

Cystitis,  iii-  571 

foreigrn  l>odies  in,  iii.  698                                        ^^| 

in  female  iii.  602 

middle,  diseases  of,  ill,  70*1 

Cystoscope,  iii.  579 

Eclampsia  infantum,  it.  751 

CystA,  br^wd-ligament,  iii.  628                     , 

in  pregnancy,  iii.  641 

of  ovary,  iii.  622 

EcseEua,  ii.  860 
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Eczema  seborrhoicum,  ii.  865 
Electrical  application,  methods  of,  i,  828 
Electrization,  general,  i.  825 

localized,  i.  828 
Electrodes,  external,  i.  849 

internal,  i.  849 
Electrolysis,  i.  858 

interstitial,  i.  857 

metallic,  i.  857 
Electro-therapeutics,  i.  801 
Elephantiasis  gnecorum,  ii.  870 
Elevated  climates,  i.  448 
Elixirs,  i.  88 

Elongation  of  uvula,  iii.  757 
Embolism,  ii.  348 
Emotions,  effect  of,  upon  disease,  i.  41 

in  therapeutics,  i.  41 
Empiricisim  in  therapeutics,  i.  17 
Emplastra,  i.  117 
Empyema,  iii.  410 
Encephalitis,  ii.  728 
Enchondroma  of  nasal  septum,  iii.  745 
Endarteritis  deformans,  ii.  848 
Endermic  medication,  i.  87 
Endocarditis,  acute,  ii.  298 

malignant,  ii.  804 
Endometritis,  senile,  iii.  598 
Enlarged  tonsils,  iii.  777 
Ententis,  catarrhal,  acute,  ii.  467 

chronic,  ii.  474 
Entero-vapnal  fistula,  iii.  607 
Epididymitis,  acute,  iii.  574 

chronic,  iii.  576 
Epilepsies,  reflex,  ii.  771 
Epilepsy,  ii.  770 

JacKsonian,  ii.  771 
Epileptic  insanity,  ii.  825 
Episclt-ritis,  iii.  JJHO 
Epistaxis,  iii.  'M)\,  736 
Epitliclionia,  ii.  800 
Erythoma  induratum,  ii,  868 
Erythnisnia,  ii.  808 
ErythroniclalLria,  ii.  001 
Ether,  adininistnition  of,  iii.  33 
Ether-anjpsthc'sia,  complications  of,  iii.  45 
Ethereal  solutions,  i.  84 
Ethmoid  (m*11s,  diseases  of,  iii.  751 
Excreta,  disinfection  of,  i.  570 
Exercise,  peneml,  i.  227,  277 
Exostosis  of  nasal  septum,  iii.  745 
Extnicranial  causes  of  headaclie,  ii.  565 
Extra<'t^,  i.  08 

fluid,  i.  \)A 
Extra-pericardial  adhe.sions,  ii.  332 
Eye,  diseases  of.  iii.  059 
Eyelids,  chemosis  of,  iii.  074 

diseases  <»f,  iii.  070 

F. 

Facial  neuritis,  ii.  730 

spasm,  ii.  704 
Fiecal  obstruction,  iii.  466 
Fan  douche,  the,  i.  415 
Fats  in  food,  i.  175 
Fatty  dei^eneration  of  arterial  walls,  ii.  347 


Fatty  liver,  ii.  455 
Feeding,  forced,  i.  211 

rectal,  i.  224 
Felon,  iii.  844 

Femur,  dislocations  of,  iii.  282 
compound,  iii.  290 
fractures  of,  iii.  188 
compound,  iii.  202 
extracapsular,  iii.  198 
intracapsular,  iii.  188 
Fibroid  defeneration  of  the  heart,  il  S31 
Fibroids  of  uterus,  iii.  616 
Fibula,  dislocations  of,  iii.  298 

fracture  of,  iii.  211 
Fingers,  amputation  of,  iii.  866 
Fissure  of  anuK,  iii.  537 
Fistula  in  ano,  iii.  517 

genital,  iii.  f>Of> 
Flatulence  in  liver  diseases,  ii.  452 
Floating  kidney,  iii.  574 
Fluid  extracts, 'i.  94 
Follicular  pharynf^itis,  iii.  764 

stomatitis,  ii.*238 
Food,  disinfection  of,  i.  588 
Foods,  i.  173 

Foot,  bones  of,  fracture  of,  iii.  216 
Forced  fecdintf,  i.  211 
Forearm,    bones    of,    dislocatii»DS  of  iii 
269 
fractures  of,  iii.  174 
Foreign  bodies  in  ear,  iii.  698 

in  intestinal  obstruction,  iii,  467 
in  tissues,  iii.  360 
Formaldehyde  as  a  disinfectant,  i.  560 
Fractures,  iii.  127 
compound,  iii.  233 
consecutive  shortening  in,  iii.  242 
deformed  uni<iii  of.  iii.  241 
delayed  union  in,  iii.  237 
gunshot,  iii.  235 
ununitwl,  iii.  237 
Franklinization,  i.  331 
Full  bath,  the,  i.  402 
graduated,  i.  403 
Functional   jmlpitation  of   the   heart,  ii 

300 
Furuncle,  iii.  343 

G. 

Gall-ducts,  acute  catarrhal  inflamnijiri-- 
of,  ii.  400 
chronic  catarrhal    inflammation  of  i 
401 
Gall-stones,  ii.  402 
Galvanization,  central,  i.  328 

localized,  i.  323 
Gangrene  of  lung,  iii.  426 
Gangrenous  stomatitis,  ii.  241 
Gastrectasis,  ii.  418 
Gastric  cancer,  ii.  425 
food  in,  i.  184 
catarrh,  acute,  i.  177;  ii.  395 
food  in,  i.  177 
chronic,  i.  180;   ii.  400 
food  in,  i.  180 


m^                                                GENERAL  INDEX.                                        833         ^ 

■        Gftttnc  dilaUtion.  it.  418 

Headache,  extracranial  causes  of,  ii.  565            ^H 

ulcer,  u.  431 

bypeninnic,  ii.  551                                      ^^^^M 

food  in,  i.  18:J 

frofo  inhaiution  of  gases,  ii.  656                ^^^^| 

Gastritis,  acutti.  ii.  395 

litbetmic,  ii.  556                                            ^^^^| 

chronic,  iL  400 

makritti,  it.  567                                           ^^^^| 

glandular,  chronic,  ii  400 

menin^itic,  ii.  664                                        ^^^^| 
na&al  disease  m  cause  of,  it.  662                ^^^^| 

phlegmonous,  ii.  400 

toxic,  ii.  398 

Dtiuradthenic,  ii.  559                                    ^^^^| 

General  electrization,  i.  325 

ocular,  ii.  560,  686                                     ^^^M 

exercise?,  i.  227-277 

organic,  ii.  663                                          ^^^H 

Genital  fl^tul;**,  iii.  mj 

ovarian,  ii.  563                                             ^^^^H 

ori;aris.  mill  formations  of,  iii.  606 

rheumatic,  ii.  566                                        ^^^H 

Genit<»-uriniin'dijiC'a;5e9  of  women,  iii,  5SS 

saturnine,  ii.  558                                         ^^^^| 

Gilj:>on  s  bufidatce,  iii.  S2i3 

sympathetic  or  reflex,  ii.  660                     ^^^^| 

Gisinderji  of  larynx,  iii.  789 

syphilitic,  ii.  664                                        ^^^H 

Glttucoma,  iii.  683 

toxemic,  ii.  555                                         ^^^H 

Gleet,  iii.  351 

urpmic,  ii.  666,  667                                  ^^H 

Glossary  of  terms  and  nhnses  u^ed  in 
pr^iscriptions^  i,  64 

uric-acid,  11.  557                                          ^^^^^| 

uterine,  ii.  550                                            ^^^^| 

Glvcerites,  i.  81 

Health  service,  national,  i.  167                     ^^^^| 

Goitre,  L  604 

State  boanls  of,  I  143                                 ^^^H 

exophlhftlmic,  i.  611 

function  of,  i.  166                                ^^^^^ 

Gonorrhoea,  iii.  545                                        , 

Heart,  chronic  valvular  disease  of,  ii.  314           ^H 

chmnic,  iii.  551                                          ' 

disease  from  bodily  strain,  ii.  829              ^^^H 

GtJDorrhcBiil  iriti*,  iii.  682 

chronic  secondary,  ii.  326                      ^^^^^B 

ophthalmia,  iii.  664 

complicating  pregnancy,  iii.  642           ^^^^| 

Gout,  i.  651 

flbroid  degeneration  of,  ii.  881                    ^^^H 

acute,  i.  669 

ftnd   great   blood-vessels,  diseases   of.           ^H 

food  in,  i.  196                                               ' 

climatic  change  in,  L  4f]6                       ^H 

retroeedent,  treatment  of,  i.  663 

muscular  degeneratjon  of,  without  di-           ^H 

Goutj  arthriti*,  chronic,  local  treatment 

kution,  ii.  a30                             _^^M 

of,  i.  662 

nervous  diseases  of,  ii.  361                        ^^^M 

Granular  eyelid*,  iii.  667 

Heart-hunr,  paroxysmal,  ii.  373                 ^^^^H 
Heftt  Si  a  disinfectant,  i.  566                        ^^^M 

Granuloma  funs^oidcii,  U,  876 

Gmp*  eur«»,  i*  218 

local  application  of,  iii.  3S5                       ^^^1 

Graves'  dbea^e,  i.  611 

Hemi crania,  ii.  567                                         ^^^H 

Gunshot  fractured,  iii.  2»5 

Hemorrhage,    accidental,    during    preg-          ^H 

Grnecologj,  electricity  in,  i.  ^86 

nancy,  iii.  642                                  ^^^H 

from  palmar  arches,  iii.  364                       ^^^^^ 

H. 

poet>{MLrtum,  iii.  654                                   ^^^^^ 

Hemorrhagic  infarcts  nf  spleen,  ii.  466        ^^^^| 

Hahitt,  dru^*,  the,  ii.  613 

form  of  pernicious  intemiittent  few,   ^^^^| 

influence  of,  on  dtw«a^e,  i.  39 

ii.  89                                               ^^M 

H hematoma  of  nanj*!  upturn,  iii.  746 

Hepatic  absoeMes,  !i.  457                             ^^H 

H»tnaturia,  ii.  504;  iii.  578 

Effections,  influeooe  of  climatis  upon,          ^H 

Hsemoglobinuria,  ii.  504 

i.  478                                                   ^M 

Hivmophilia,  i.  69» 

Hepatitis,  syphilitic,  ii  460                         ^^H 

H«norrtioid»,  iii.  604 

Heraditanr  syphili.*,  i.  716                           ^^^H 

external,  iii.  605 

Herpes  of  cornea,  iii.  680                            *^^^^H 

internal,  iii.  508 

zoster,  ii.  601                                               ^^^H 

in  liver  diaejises,  ii.  453 

Hetpetic  stomatitb,  ii.  238                          ^^^H 

Half  bath,  i.  400 

Hip,  dislocations  of,  iii.  282                         ^^^^H 

Hand,  bones  of,  dislocations  of,  iii,  278 

Homcpopathy,  i.  18                                        ^^^^H 

Hiinds,  the,  disinfection  of,  i.  679 

Honeys,  i.  79                                               ^^^^B 

Hav  fever,  iii.  732 

Hot  blanket  pack,  i.  897                              ^^H 

Headache,  ii.  54a 

pack,  local,  i.  397                                     ^^H 

aniemic,  ii.  646 

^^^H 

ar^nieal,  ii.  668 

Hot-air  and  vapor  baths,  i.  424                   ^^^H 

bilioUA,  ii,  658 

Humertis,  dislocations  of,  iii.  258                ^^^H 

brain  tumor  as  cause  of,  ii.  608 

fractures  of,  iii.  157                                   ^^^^| 

carious  U-eth  as  cause  of,  ii.  562 

comptiund,  iii.  174                                       ^^M 

of  childhood,  ii.  578 

Hyaline  deireneration  of  arterial  walls,  ii.          ^^| 

chn>nic,  constant,  Ii.  568 

^^M 

diabetic,  ii.  557 

Hvdatid  cYsti  of  liver,  ii.  466                      ^^H 

dyipeptic.  ii.  658 

disease  of  spleen,  ii.  466                           ^^H 

ftoro  exceisive  bmin-work,  ii.  564 

63 

Hydroa  »tiTale,  ii.  869  s                        ^^^H 
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Uydroa  puerurum,  ii.  869 

vacciniforme,  ii.  809 
Hydrocarbons,  i.  175 
Hydnwpericardiuni,  ii.  811 
Hydnnberapy,  i.  3H1 
li\>ciene,  public,  in  tuberculosis,  i.  788 
Hyoid  bone,  fracture  of,  iii.  144 
Hyperidrosis,  ii.  869 
Hypertrophy  of  prostate,  iii.  566 

of  Fpleen,  ii.  464 
Hypodemiic    injection    of   mercuiy    in 
syphilis,  i.  704 

medication,  i.  86 
Hypodennoclysis,  iii.  849 
Hypoglossal  neuritis,  ii.  740 
Hysterectomv,  iii.  697 

vaginal,  iii.  698 
Hysteria,  ii.  788 

of  rectum,  iii.  640 

restKiure  for,  i.  279 

I. 

Idiopathic  meningitis,  ii.  728 

neuralgia,  ii.  686 
Idiosyncrasy,  i.  43 
Ilium,  fracture  of,  iii.  218 
Impacted  cerumen,  iii.  696 
Imperial  measure,  i.  69 
Impotence,  iii.  676 
Inconjpatibilities,  summary  of,  i.  128 
Indications,  therapeutic,  i.  22 
Indigestion,  food  in,  i.  186 
Infantile  spinal  paralysis,  acute,  ii.  679 

tetany,  ii.  767 
Infectious  peritonitis,  iii.  438 
Infective  pliaryngitis,  iii.  7G8 
Inferior  nmvillu,  fractures  of,  iii.  141 
Inthirnmutorv  fungoid  neoplasm,  ii,  870 
Inllueuza,  ii."  1H9  " 
Infusions,  i.  80 
Ingrown  toenail,  iii.  3')0 
Inlialations  in  medication,  i.  38 
Inland  cli?nates,  i.  445 
Insan(»,  amusemont^  for,  ii.  841 

hospital   routine  and  construction  for, 
ii.  836 

hospital  for,  ii.  830 
coniniitmont  to,  ii.  833 

occupation  for,  ii.  830 

physical  cultun-  for,  ii.  840 

recreation  for,  ii.  840 
Insanity,  cere})ral  anaemia  in,  ii.  813 
hypeneniia  in,  ii.  812 

ciironic,  ii.  8l?7 

epileptic,  ii.  825 

forms  of,  ii.  824 

hallucinations  in,  ii.  810 

hospital  treatment  of,  ii.  829  I 

general  management  and  discipline  I 

of,  ii.  838  1 

sp(K'ial  features  of,  ii.  845  ! 

insomnia  in,  ii.  807  ' 

medical  treatment  of,  ii.  799  ' 

moral  treatment  of,  ii.  823  | 

Insomnia,  ii.  640 


Insomnia  in  insanity,  ii.  807 
Instruments,  8Ui]gical,  stentization  of.  ii: 

98 
Intercostal  neuralgia,  ii.  601 
Intermittent  malarial  fever,  treatmeDt  of, 
ii.  83 
pulse,  ii.  874 
Interstitial  electrt)lysis,  i.  857 
keratitis,  iii.  676 
nephritis,  ii.  634 
Intestinal  catarrh,  acute,  ii.  467 
chronic,  ii.  474 
general,  ii.  470 
obstruction,  iii.  465 
paralysis,  iii.  487 
parasites,  ii.  489 
strangulation,  iii.  465 
Intestine,  chronic  obstruction  of,  iii.  49i) 
congenital  malformations  of,  iii.  479 
internal  strang:ulation  of,  iii^  483 
obstruction  of,  iii,  479 
from  foreign  lH>die8,  iii.  486 
paralysis  of,  iii.  487 
Intracranial  tumors,  ii.  707 
carcinomatous,  ii.  707 
cystic,  ii.  709 
diathetic,  ii.  707 
medicinal  treatment  of,  ii.  718 
miscellaneous,  ii.  707 
operative  treatment  of,  ii.  708 
osteo-fibroid,  ii.  707 
parasitic,  ii.  707 
sarcomatous,  ii.  707 
Intravenous  injection   of  saline  fluid,  iii. 
350 
in  syphilis,  i.  712 
Intubation  in  diphtln'ria,  ii.  227,  228 
Intussusception,  iii.  4r.i;  ;    iii.  4^0 
Inunctions  in  syphiliji.  i.  ej^c^ 
Iodides  in  .«;yphilis,  use  of,  i.  708 
Iodine  trichloride  as  a  di^^infectiint.  i.  ^-^A 
lodothyrine,  i.  G02 
Iritis,  iii.  681 

Irrii^ation  of  the  stomach,  i.  421 
Ischium,  fracture  of,  iii.  221 
Island  climates,  i.  445 
Itching  in  jaundice  of  liver  disease?,  ii 
452 


J. 

Jacksonian  epilepsy,  ii.  771 
Jaundice  in  liver  disca.soss,  ii.  452 
Jaw,  lower,  di.slocation  of,  iii.  250 

K. 

Kefyr,  i.  217 

Keratitis,  intersitial,  iii.  G76 

phlyctenular,  iii.  075 

punctate,  iii.  077 
Kidney,  amyloid  infiltration  of,  ii.  r>34 

diseases,  climatic  chanijo  in,  i.  471 

floatiniT,  iii.  574 

pu.s-infection  of,  iii.  573 
Knee,  dislocations  of,  iii.  294 
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KnumiM:,    compariBon    of,    with    mares' 
milk,  I   216 
coini)<X'*iuon  of,  i.  217 
cure,  i.  215 

L. 

Labor,  antiserois  in,  iii.  648 
asepsis  in,  iii.  648 
treatineiit  of,  iii.  ^'A'A 
Laborde'8  method  of  artificial  respiration, 

iii.  47 
I^aceration  of  (•♦•rvix,  iii.  609 
Lachrymal  unpuratus,  diseases  of,  iii.  672 
Lacunar  tonsillitis,  iii.  776 
Laryngeal   diphtheria,    treatment  of,   ii. 

22.') 
Lar\'ngiti<,  acute,  iii.  780 
in  children,  iii.  782 
chronic,  iii.  78o 

climatic  changes  in,  i.  466 
dry,  iii.  786 
simple  chn)nic,  iii.  785 
subacute,  iii.  78;^ 
tulxTcular,  iii.  VM) 
Larynx,  diseases  of,  iii.  779 
foreign  bodies  in,  iii.  794 
glanders  of,  iii.  789 
<iMl«'ma  of,  iii.  787 
syphilis  <if,  iii.  791 
tuoerculosis  of,  iii.  789 
tumors  of,  iii.  793 
Leanness  and  def(i»ctive  nutrition,  food  in, 

i.  201 
Leg,  lM)nes  of,  fracture  of,  iii.  207 
Leontiasis,  ii.  870 
Lepra,  ii.  870 
Lepn>sy,  ii,  870 
Lichen  planus,  ii.  871 
8cn>fulrMius,  ii.  872 
Ligatures,  prepanition  of,  iii.  91 
Lingual  tonsil,  inflammation  of,  iii.  778 
Liniments,  i.  8'» 
LiquoH's,  i.  77 
Lithtemic  h«*adache,  ii.  556 
Liver,  abscess«*s  of,  ii.  457 
active  congestion  of,  ii.  455 
acute  yellow  atrophy  of,  ii.  457 
amyloid  degen«*mtion  of,  ii.  456 
ohninic  passive  congestion  of,  ii.  456 
cirrho>iM  of,  ii.  458 
diseiisi's  of,  ii.  443 
a»icites  in,  ii.  449 
diarrh(i>a  in,  ii.  45.*^ 
flatulen(*e  in,  ii.  452 
hemorrhage*?*  in,  ii.  453 
hapmorrh<»ids  in,  ii.  453 
itching  in.  ii.  452 
jaundice  in.  ii.  452 
vomiting  in,  ii.  45^5 
fatty,  ii.  4-V> 
hydatid  cyst"*  of,  ii.  456 
L<K*al  treatment  of  syphilis,  i.  713 
Lo<*aliz<*<l  electrization,  i.  323 

galvani/jtiinn,  i.  323 
Lo<.*fmioU>r  ataxia,  ii.  671 


Lumbar  neuralgia,  ii.  603 

Lum bo-abdominal  neuralgia,  ii.  608 

Lung,  abscess  of,  iii.  416 

gangrene  of,  iii.  426 
Lupus  erythematosus,  ii.  872 

of  nares,  iii.  744 

vulgaris,  ii.  875 
Luschka's  tonsil,  hypertrophy  of,  iii.  754 
Luxation,  iii.  242 
Lymphadenie  cutan^,  ii.  876 
Lysol  as  a  disinfectant,  i.  558 

AL 

Maculse  of  cornea,  iii.  680 
Mails,  disinfection  of,  i.  580 
Malar  l)one,  fracture  of,  iii.  148 
Malarial  ana'mia,  treatment  of,  ii.  98 

cachexia,  treatment  of,  ii.  92 

fevers   ii.  77 

headache,  ii.  557 
Malgaigne's  hooks  in  fracture  of  patellA, 

iii.  205 
Malignant  endocarditis,  ii.  804 

neoplasms  of  uterus,  iii.  624 

tumors,  nasal,  iii.  741 
Malt  extracts,  i.  219 
Malted  foods,  i.  219 
Mastitis,  puerperal,  iii.  65<) 
Massage,  i.  521 
Maxilla,  inferior,  fractures  of,  iii.  141 

superior,  fractures  of,  iii.  140 
Measles,  ii.  131,  137 
Measure,  apothecaries',  i.  59 

imperial,  i.  59 
Measures,  i.  59 

domestii'.  i.  60 
Medicated  wines,  i.  98 
Medication,  i.  35 
Melancholia,  ii.  824 

rest-cun*  for,  i.  299 
Mellita,  i.  79 

Meningitic  headache,  ii.  564 
Meningitis,  ii.  718 

due  to  cerebral  strain,  ii.  727 

due  to  other  dim^ases,  ii.  728 

heat-strr>ke,  ii.  726 

idiopathic,  ii.  728 

subdivisions  of,  ii.  718 

syphilitic,  ii.  725 

traumatic,  ii.  726 

tul>ercular,  ii,  723 
Merehandise,  disinf<H'tion  of,  i.  580 
Mercurial  })at}»^  in  syphilis,  i.  710 
Metacarpal  Inmes,  dislocation  of,  iii.  279 

fractun*  of,  iii.  186 
Met^illic  eh'<tR>lysis,  i.  357 
Metatarsal  Inmes,  fracture  of,  iii.  217 
Metric  svstem   in  prescription- writing,  i 

61 
Metritis,  acute,  iii.  51H) 

chn)nic,  iii.  59<) 
Middle  ear,  di^ea-e-  of,  iii.  706 
Mii^raine.  ii.  .VJT 
Milk  cure,  i.  212 

peptoni/^-d.  i.  222 
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Millimmpdremeter,  i.  808,  848 
Mineral  substances  as  foods,  i.  176 

waters,  classification  of,  i.  486 
Minor  surgery,  iii.  807 
Mistune,  i.  80 
Mitral  incompetence,  ii.  816 

stenosis,  ii.  816 
Mixtures,  i.  80 
Morbility  statistics,  i.  189 
Morphine  with  ansesthetics,  iii.  66 
Morphinism,  ii.  625 
Mortality  statistics,  i.  189,  166 
Mouth    administration    of   mercury    in 

syphilis,  i.  701 
Movements,  Swedish,  i.  582 
Mucilages,  i.  80 
Mud-baths,  i.  425 

or  Moor  bath,  i.  509 
Multiple  neuritis,  ii.  744 
Mumps,  ii.  242 

Muscular  degeneration  of  the  heart,  with- 
out dilatation,  ii.  881 
Mycosis  fungoides,  ii.  876 
Myelitis,  ii.  688 
Myiosis  narium,  iii.  747 
Myocarditis,  acute,  ii.  812 
Myxoedema,  i.  598 

N. 

Narcolepsy,  ii.  669 
Nares,  lupus  of,  iii.  744 

tuberculosis  of,  iii.  748 
Nasal  bony  tumors,  iii.  741 

catilai^inous  tumors,  iii.  741 

diphtheria,  treatment  of,  ii.  224 

disease  as  cause  of  headache,  ii.  562 

fibrous  polypi,  iii.  740 

malignant  tumors,  iii.  741 

mucous  polvpi.  iii.  738 

septum,  defection  of,  iii.  744 
diseases  of,  iii.  744 

tumors,  iii.  740 

vascular,  tumors,  iii.  741 
National  health  service,  i.  167 
Nausea  of  prei^nancy,  iii.  631 
Nebulie  of  cornea,  iii.  080 
Nephritis,  acute,  ii.  523 

cnronic  parenchymatous,  ii.  629 

interstitial,  ii.  534 
NephrolitliiuMs,  ii.  400 
Nervous  diseases,  electricity  in,  i.  335 
of  the  heart,  ii.  3»)1 

system,  diseases  of,  climatic  change  in, 
i.  4r,8 
6pa.smodic  affections  of,  ii.  751 
Neuralfijia,  ii.  585 

cervico-hrachial,  ii.  600 

cervico-occipital,  ii.  600 

crural,  ii.  003 

of  fifth  nerve,  ii.  586 

of  fourth  toe,  ii.  G02 

idiopathic,  ii.  585 

intercostal,  ii.  601 

lumbar,  ii.  603 

lumbo-abdominal,  ii.  603 


Neurmlgia,  plantar,  ii.  001 

of  rectum,  iii.  540 

sciatic,  ii.  694 

Bjmptoznatic,  ii.  585 
Neurasthenia,  climatic  change  in,  1 4£8 

rest-cure  for,  i.  279 
Neurasthenic  headache,  ii  669 
Neuritis,  ii.  785 

acute,  ii.  786 

auditory,  ii.  789 

brachial  plexus,  ii.  741 

chronic,  li.  787 

facial,  ii.  789 

hypojB;lo6sal,  ii.  740 

multiple,  ii.  744 

oculo-motor,  ii.  789 

optic,  ii.  740 

pnrenic,  ii.  740 

pneumogastric,  ii.  741 

radial,  ii.  741 

rheumatic,  ii.  789 

sacral  plexus,  ii.  741 

sciatic,  ii.  748 

spinal  acceasory,  ii.  740 

toxic,  ii.  740 

trigeminal,  ii.  789 
Night-terror,  ii.  654 
Nitrous  oxide  gas,  administration  of.  in. 

27 
Nocturnal  pruritus,  ii.  654 

seminal  emissions,  iii.  577 
Noma,  ii.  241 
Non-suppurative  otitis  media,  acute,  iii 

chronic,  iii.  714 
Nose,  foreign  bodies  in,  iii.  746 

fractures  of,  iii.  138 

syphilis  of,  iii.  742 
Nuchal  tic,  ii.  766 
Nutrition,  defective,  food  in,  i.  201 

and  foods,  i.  173 

O. 

Obesity,  i.  628 

the  douche  in,  i.  418 

food  in,  i.  630 

treatment  of,  i.  629 
Obstetric  lesions  in  women,  iii.  607 
Obstetrics,  electricity  in,  i.  353 
Obstruction  of  intestines,  iii.  479 
Occupation  spasms  and  cramps,  ii.  795 
Ocean  climates,  i.  444 
Ocular  affections  in  general  diseases   \\ 
685 

headache,  ii.  660;  iii.  686 

paralysis,  iii.  688,  689 
Oculo-motor  neuritis,  ii.  739 
(Edema  of  uvula,  iii.  759 
CEsophagus,  ulcer  of,  ii.  441 
Ointments,  i.  113 
Oleaginous  solutions,  i.  85 
Oleates,  i.  86 
Oleoresins,  i.  97 
Oophoritis,  iii.  599 
Operation,  aseptic,  condition  o^  iii.  104 
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Opentioii,  surgical,  prepiinitjoii  for^  iii.  80 
Ophthjfc]nii&.  gonorrncual,  iii.  664 

ne«  I  nil  to  rum,  lii.  664 

ftympnthelic,  iii.  686 
Optic  nyuritis,  iL  740 
Organic  headache,  li.  668 

stricture  of  ureihra,  iii.  500 
0>*  *ifclcb,  dU location  of,  iii.  304 

fracture  of,  ill.  216 

aift§:num,  di^locjition  of,  ill.  278 
OthiBmatoma,  iii.  696 
Otitk  externa,  circuni scribed,  iii.  700 
ditfu§jt,  iii,  703 

media,  nou-^uppumtive,  aijule,  iii.  706 
cbronic,  iii.  714 
suppurative,  acute,  iii.  708 
coronic,  iii.  711 
OtoTnyco«i»,  iii.  705 
Ovurian  headache,  ii.  563 
Ovaries,  inflammation  of,  iii.  699 
Ovary,  cystic,  iii.  600 

cyits  of,  iii.  622 

tumor*  of,  iii.  622 
0%  h«An,  ii.  818 
Ozena,  iii.  781 

P. 

Pachymenin^tiB,  ii,  719 
Pack;  hot  blanket,  i.  8«>7 

thvrapeutie  indications  for^  i.  8d7 

hot,  local,  i.  897 
wet,  i.  896 

w^  the,  i.  888 
Pidcs,  abdominal  compretpi,  i.  894 

partial,  1.  398 
Fiiliiijkr  abscesis,  iii.  846 

arches,  homorrhaite  frofn,  iii.  864 
Palpitation  of  the  heart,   functional,  ii. 
869 
reflex,  ii,  871 
toxic,  ii.  871 
Pancreatin,  i,  221 
Papen,  i.  118 
FnfHldehy de-habit,  ii.  685 
Paralysis,  int»j«iinal^  iii.  487 

«>ruW,  iii.  688,  689 
Paramyoclonus  mtUtiplei^  ii.  769 
Fara«itfi«,  !nt«9tjnal,  ii.  48!) 
Parasitic  stomatitis,  it.  241 
Pamsyphilitic  nhenonienii,  i.  718 
Paratyphi i tic  alMcess,  iii.  462 
Parchment  skin,  ii.  892 
Paretic  dementia,  ii.  827 
Paronychia,  iii.  844 
Parojtmia,  iii.  748 
Pttn>titii?,  ii.  242 

Purturition,  therapeutics  of,  iii.  629 
Pa^ive  renal  congestion,  ii,  621 
Patella,  dislocations  of,  iii.  292 

frftoturp»  of,  iii.  203 
Patholoi^ical  diftliK'nttoni,  iii.  248 
Peat  bath,  the,  i.  610 
Pelvic  cellulitis,  lii.  600 

peritonitis,  iii.  601 
PeWis,  bones  of^  dislocAtiona  of,  iii.  281 


Pelvis,  bones  of,  fmcturea  of,  lii.  218 
Pepsin,  i.  221 
PepUmized  beef-tea,  i.  228 

roods,  i.  221 

milk,  i.  222 
gruel,  i.  228 
Perforation  of  nasal  septum,  Hi.  746 
Perforative  peritonitiii,  iii.  482 
Periarteritis,  ii.  343 
Pericarditis,  acute,  ii.  806 

tubercular,  ii.  311 
Pcri-^jophoriiiiJ,  iii.  6$^ 
Peripkleliiti*.  ii.  866 
Peritimitijt,  iii.  481 

pelvic,  iii.  601 
Pernicious  ante  mm,  i.  686 
Pertu^is,  ii.  290 

Phalanges  of  fingers,  dblocations  of,  iii. 
281 
fractures  of,  iii.  187 

of  toes,  dislocations  of,  iii.  806 
fracture  of;  iti.  218 
Pluuyngeal  tonsil,   hypertrophy  of,  iii. 

Pharyngitis,  acute,  ill   760 
rheumatic,  iii.  769 

follicular,  iii.  764 

simple  chronic,  iii.  768 

syphilitic,  iii.  771 

tiiDerculous,  iii.  771 
Phanfc'njc,  diseases  of,  iii,  760 

fori^itjn  bodice  in,  iii.  772 
Phlebitis,  ii.  3.W 
Phlegmonous  gastritis,  ii.  400 
Phlyctenular  keratitis,  iii.  676 
Phrenic  neuritis,  ii.  740 
PbthiHis,    altitude     treatment    of,    cMcg 

suited  for,  1.  464 
Physical  agents  as  disinfectants,  i.  666 
Pills,  i.  109 

Pityriasis  rubra  pilaris,  ii.  877 
Plantar  neuralgia,  ii.  601 
Plasters,  i.  117 

Pleurisy  with  effusion,  ill.  408 
Pneuraogastric  neuritis,  Ii.  741 
Pneumonia,  catarrhal,  ii.  261 

cmupous,  ii,  246 
Padalj2:ia,  ii.  601 
Polypi,  nasal  fibrous,  iii.  740 
mucous,  ill.  788 

rectal,  iii.  683 
Polyuria,  ii.  496 
Pompholyx,  ii.  878 
Poat-partum  hemorrhage,  iii.  ^VA 
Pott's  fracture  of  fibula,  iii.  212 
Powders,  i.  101 
Practical  application  of  dislnfectanta,  i. 

Pi«dige«ie4  foods,  i.  219 
Pregnancy,  aoddental  hemorrhaiEe  during, 
in.  642 
dlseaaoB  of  the  hearl  complicating,  HI. 

642 
nausea  of^  iii.  681 
tberapeuttc4  of  iii.  629 
toxstmia  of,  iii.  689 
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Pregnancy,  vomiting  of,  iii.  681 
PrescripUon,  model  of  a,  i.  58 
Pre«cription-writing,  i.  66 

faulUin,  i.  129 
Prescriptions,  i.  65 

magistral,  i.  66 

metric  system  in,  i.  61 

official,  \  66 
Proctitis,  iii.  643 
Prolajwe  of  rectum,  iii.  632 
Prophylaxis,   private,  in  tuberculosis,  i. 

736 
Prostate  and  appendages,  infections  of,  iii. 
664 

cancer  of,  iii.  570 

enlargement  of,  iii.  666 
Prostatorrh(i?a,  iii.  677 
Pruritus,  ii.  878 

ani,  iii.  634 

vulvar,  iii.  586 
Pseudarthrosis,  iii.  237 
Pseudo-di^>htheria,  treatment  of,  ii.  231 
Psoriaiiis,  li.  879 
Pubis,  fracture  of,  iii.  219 
Puerperal  mastitis,  iii.  65<> 

septic  infection,  iii.  650 

state,  therai)eutics  of,  iii.  629 
Pulmonarj^  abscess,  iii.  416 

gangrene,  iii.  42(5 
Pulse,  intermittent,  ii.  374 
Pulsus  paradoxus,  ii.  332 
Pulveres,  i.  101 
Punctate  keratitis,  iii.  677 
Purpuni,  ii.  883 

scorbutica,  ii.  884 
Purulent  conjunctivitis,  iii.  664 
Pyelitis,  iii.  573 

acut(%  ii.  '».'><) 

chronic,  ii.  540 
Pyogenic     infections    of    genito-urinary 

tract,  iii.  556 
Pyuria,  iii.  578 

R. 

Rachitis,  ii.  284 
Radial  paralysi?;,  ii.  741 
Radius,  dislocations  of.  iii.  269 

fnicturcs  of,  iii.  174,  177 
Railroad  coaches,  disinfection  of,  i.  581 
Rain-douclie,  the,  i.  415 
Raynaud's  disease,  ii.  358 
Rectal  fecdinu;,  i.  224 

medication,  i.  86 

polypi,  iii.  538 
Rectum,  cancer  of,  iii.  580 

diseases  of,  iii,  400 

hysteria  of,  iii.  540 

neural Lcia  of,  iii,  540 

prolapse  of,  iii.  582 

stricture  of,  iii.  526 

ulcer  of,  iii,  587 

villous  tumor  of,  iii.  542 
Recurrent  sunirner  eruy)tion.  ii.  869 
Keflex  e})ilepsies,  ii.  771 

headache,  ii.  560 


Reflex  palpitation  of  the  heart,  ii.  371 
Remedial  forces  in  disease,  i.  26 
Remedies,  tiiue  and  method  of  administra- 
tion of,  i.  35 
Remittent   malarial  fever,    treatment  uf. 

ii.  90 
Renal  calculi,  ii.  499 

congestion,  passive,  ii.  521 

sclerosis,  ii.  534 
Resins,  i.  100 
Respiration,  the,  effect  of  peripheral  irn- 

tation  upon,  i.  371 
Rest-cure  for  neurasthenia  and  hvOfrii. 

i.  279 
Retro-na.sal  libroiis  tumors,  iii.  753 
Rheostat,  the,  i.  348 
Rheumatic  hi^idache,  ii.  566 

iritis,  iii.  682 

neuritis,  ii.  739 

pharyngitis,  acute,  iii.  769 
Rheumatism  acute  articular,  ii.  198 

chronic  articular,  i.  043 
Rheumatoid  arthritis,  i.  645 
Rhinitis,  iii.  717 

acute  catarrhal,  iii.  717 

atrophic,  iii.  729 

chronic,  iii.  718 

hypertrophic,  iii.  726 

intumescent,  iii.  720 

membrano.*a,  iii.  732 

simple  chronic,  iii.  719 
Rhinoliths,  iii.  747 
Rhino-pharyngitis,  iii.  751 
Ribs,  fractures  of,  iii.  144 
Rickets,  ii.  234 
Ringworm,  ii.  885 
Rooms,  disinfection  of,  i.  572 
Round  worm.  ii.  489,  491 
Rubena,  ii,  181,  130 
Rubeola,  ii.  181,  137 


Sacnil  plexus  neuritis,  ii.  741 
Sacrum,  fracture  of,  iii.  220 
Saline  waters,  i.  40O 
Sand-baths,  i.  425 
Sanitation,  cleanliness  in,  i.  147 

general,  i.  135 
8arcomatosis  general  is,  ii.  87<> 
Saturnine  headache,  ii.  558 
Scaphoid  bone,  dislocation  <>f,  iii.  :i04 
Scapula,  fracturo}^  of,  iii.  ir>4' 
Scarlatina,  ii.  181.  139 
Sciatic  neuraliria.  ii.  594 

neuritis,  ii.  748 
Scleritis,  iii.  G80 
Scorbutus,  ii.  884 
Scrofulosis,  i.  709 

anaemia  in,  i.  821 

bathing  in,  i.  800 

climate  in,  i.  802 

constipation  in.  i.  812 

prophylaxis  in,  i.  709 
Scrofulous  diathesis,  treatment  of.  i.  814 

glands,  treatment  of,  i.  822 
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Scurvy,  i.  825 ;  ii.  884 

Sea-t»curvv,  ii.  884 

Seborrha'u,  ii.  884 

Soiiiiiml  eiui88i<»nH,  involuntary,  iii.  577 

SiMiilo  endometritis,  iii.  593 

Septic  infection,  puerperal,  iii.  r>50 

wounds,  treatment  of,  iii.  117 
Septum,  nasal,  diseases  of,  iii.  744 
Serotherapy  in  septic  infection,  iii.  125 
Serous  iritis,  iii.  082 
S«;rum  treatment  of  syphilia,  i.  712 
Sliet»t  bath,  the,  i.  38«,  899 

drippini^,  the,  i.  398 
"Shingles,"  ii.  (K)l 
Ships,  disinfection  of,  i.  581 
Shock,  iii.  395 

Shoulder-joint,  disIocationA  of,  iii.  258 
Shower  bath,  the,  i.  415 
Sinuses,  diseases  of,  iii.  750 
Sitz  bath,  the,  i.  419 
Skin,  di^oase8  of,  ii.  851 

disinfection  of,  i.  579 
Skull,  base  of,  fracture  of,  iii.  225 

fractu n»s  of,  iii.  222 

vault  of,  fractures  of,  iii.  224 
Sleep,  disorders  of,  ii.  037 
in  acute  disease,  ii.  iW2 
in  chronic  disease,  ii.  664 
in  infancy  and  childhood,  ii.  667 
in  intoxication,  ii.  660 
in  mental  disease,  ii.  659 
in  neurasthenia  and  hysteria,  ii.  639 
peculiar  to   the  transition   state  be- 
tween  waking  and  sleeping,  ii. 
655 

distresses  of,  ii.  654 
Small-pox,  ii.  95 

convah'scence  of,  ii.  129 

delirium  ferox  in,  ii.  116 

eruptive  stage  of,  ii.  112 

incubation  of,  stage  of,  ii.  105 

initial  stage  of,  ii.  110 

retrogressive  stage  of,  ii.  126 
complications  in,  ii.  127 

stadium  exsiccationis  in,  ii.  126 

suppurative  stage  of,  ii.  117 
Smell,  sense  of,  disorders  of,  iii.  748 
S(»lutions,  i.  77 

alcoholic,  i.  82 

anueous,  i.  75 

etnereal,  i.  84 

oleaginous,  i.  85 
Sorbefacients,    iii.  388 
Spasmodic  affections  of  nervous  system, 
ii.  751 

croup,  ii.  233 
Spemiatorrhfpa,  iii.  577 
Spinal  accessor}'  neuritis,  ii.  740 

tumors,  ii.  716 

bed-sores  as  result  of,  ii.  717 
cystitis  due  to.  ii.  717 
Spirits,  i.  82 

Spleen,  diseases  of.  ii.  464 
Splenic  annf»mia.  i.  684 
Sponges,  surgical  preparation  of,  iii,  101 
Sputum,  disinfection  of,  i.  586 


State  boanlh  of  health,  i.  143 

function  of,  i.  166 
Statistich.  morbility,  i.  139 

mi»rtaility,  i.   139,  15** 
StiMio>is,  aortic,  ii.  317 

niitml.  ii.  316 
Sterility,  iii.  576 
SU'rilizntion,  methods  of,  iii.  68 
Stt'rniiiii,  di>locations  of,  iii,  252 

fracture  of,  iii.  146 
St(»mach   and    lM>wels,    affections   of,   in- 
fluence of  climate  upon,  i.  479 

cancer  of.  ii.  425 

dilatation  of,  ii.  418 

diseas<»>  of,  ii.  395 

ulcer  of.  ii.  431 
Stomatitis,  aphth<»us,  ii.  288 

catarrhal,  ii.  237 

follicular,  ii.  23H 

gangrenoiLs,  ii.  241 

parasitic,  ii.  241 

ulcemtivc,  ii.  239 
Strabismus,  iii.  688,  690 
Stricture  <»f  re<tum,  iii.  526 

of  urethni.  organic,  iii,  560 
Styes,  iii.  ♦,72 
Subinvoluti<»n,  iii.  653 
Sulphur  dioxide  as  a  disinfectant,  i.  568 
Sulphuretted  waters,  i.  503 
Summarv  of  the  tn^atment  of  syphilis, 

K  719 
Superior  maxilla,  fractures  of,  iii.  140 
Suppositories,  i.  115 
Suppuration,  treatment  of  various  forms 

of,  iii.  341 
Suppurative  cholangitis,  ii.  462 

hepatitis,  ii.  457 

otitis  media,  acute,  iii.  708 
chninic,  iii.  711 
Surgical   instnmients,  disinfection  of,   i. 
582 

operation,  preparation  for,  iii.  80 

technique,  iii.  61 
Sutures,  preparation  of,  iii.  91 
Swedish  movenients,  i.  532 
Sylve«iter  methiKl  of  artificial  respiration, 

iii.  49 
Sympathetic  headache,  ii.  560 

ophthalmia,  iii.  685 
Symptomatic  neuralgia,  ii.  585 

peritonitis,  iii.  433 
Syphilis  of  genito-urinary  tract,  iii.  555 

of  larj-nx,  iii.  791 

of  nose.  iii.  742 

present  tn»atment  of,  i.  695 

of  testicle,  iii.  575 

treatment  of.  summary  of,  i.  719 
Syphilitic  headache,  ii.  664 

meningitis,  ii.  725 

pharyngitis,  iii.  771 
Syrups,  i.  78 


Tahelljp.  i.  106 
Tablet-trituratCb,  i.  106 
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Tachycardia,  paroxysmal,  ii.  878 
Tapeworm,  li.  489,  492 
Technique  of  hydrotherapy,  i.  888 
Temperaments,  classiflcation  of,  i.  48 
Temperature-changes,  effect  of  peripheral 

irritation  on,  i.  877 
Testicle,  acute  inflammation  of,  iii.  574 

diseases  of,  iii.  676 
Tetany,  ii.  765 
Therapeutic  considerations,  general,  i.  17 

symptomatic  laws,  i.  18 
Thermal  sterilization,  iii.  68 

waters,  i.  505,  508 
Threadworm,  ii.  489,  498 
Throat  deafness,  iii.  758 
Thromhosis,  arterial,  ii.  847 
Thrush,  ii.  241 

Thumb,  dislocation  of,  iii.  280 
Thymus  gland,  diseases  of  the,  i.  621 
Thyroid  gland,  diseases  of  the,  i.  589 
Thyroiditis,  i.  609 
Tibia,  fractures  of,  iii.  211 
Tic  neurosis,  ii.  768 
Tinctures,  i.  90 
Tinea  trichophytina,  ii.  885 

versicolor,  ii.  890 
Tissue  metamorphosis,  effect  of  peripheral 

irritation  on,  i.  880 
Toenail,  ingrown,  iii.  856 
Toes,  amputation  of,  iii.  870 
Tonsil,  lingual,  inflammation  of,  iii.  778 
Tonsillitis,  acute,  ii.  188 

caseous,  iii.  778 

cryptic,  iii.  776 

lacunar,  iii.  776 
Tonsils,  diseases  of,  iii.  774 

enlarged,  iii.  777 
Torticollis,  ii.  760 
Toxsemic  headache,  ii.  566 
Toxic  amblyopia,  iii.  684 

gastritis,  ii.  398 

neuritis,  ii.  740 

palpitation  of  the  heart,  ii.  371 
Trachoma,  iii.  667 
Traujjpatic  meningitis,  ii.  726 
Treatment  of  diabetes  mellitus,  i.  665 
Tricuspid  incompetence,  secondary',  ii.  318 
Trigeminal  neuralgia,  ii.  686 

neuritis,  ii.  739 
Trismus,  ii.  764 
Triturates,  tablet,  i.  106 
Triturations,  i.  102 
Troches,  i.  108 
Troy  weight,  i.  69 

Tubercular  diseases,  restriction  and  pre- 
vention of,  i.  170 

iritis,  iii.  682 

laryngitis,  iii.  790 

meningitis,  ii.  723 

pericarditis,  ii.  311 

peritonitis,  iii.  434 
Tuberculosis,  climatic  treatment  of,  i.  748 

curative  treatment  of,  i.  746 

dietetic  treatment  of,  i.  755 

dynamical  treatment  of,  i.  765 

of  genito-urinary  tract,  iii.  566 


Tuberculosis  of  larynx,  iii.  7W 

medicative  treatment  of,  i.  769 

of  nares,  iii.  743 

predisposition  to,  treatment  of,  i.  743 

preventive  treatment  of,  i.  728 

prophylaxis,  private,  in,  i.  735 

public  hygiene  in,  i.  738 

of  testicle,  iii.  575 

treatment  of,  i.  721 
Tuberculous  pharyn^tis,  iii.  770 
Tumors,  intra-eranial,  ii.  707 

oflar^-nx,  iii.  793 

spinal,  ii.  716 

of  uvula,  iii.  760 
Typhoid  fever,  ii.  17 
baths  in,  i.  405 
preventive  treatment  of,  ii.  19 
treatment  in  course  of,  ii.  23 

U. 

Ulcer  of  duodenum,  ii.  441 

of  (esophagus,  ii.  441 

of  rectum,  iii.  537 

of  stomach,  ii.  431 
Ulceration  of  uvula,  iii.  758 
Ulcerative  stomatitis,  ii.  289 
Ulna,  dislocations  of,  iii.  271 

fractures  of,  iii.  174,  182 
Unguenta,  i.  113 
Uraemia,  ii.  614 
Unemic  headache,  ii.  655,  557 
Uretero-vaginal  fistula,  iii.  607 
Ureteritis  in  female,  iii,  604 
Ureters,  catheterism  of,  iii.  580 
Urethra,  stricture  of,  organic,  iii.  560 
Urethritis  in  female,  iii.  601 
Urethroscope,  iii.  580 
Uric-acid  headache,  ii.  556 
Uricjemia,  food  in,  i.  196 
Urinary  fever,  iii.  563 
Urination,  diminished,  ii.  512 
Urticaria,  ii.  891 

Uterine  appendages,  inflammation  of.  iii 
593 

displacements,  iii.  609 

headache,  ii.  560 
Uterus,  inflammation  of,  iii,  688 

malignant  neoplasms  of,  iii.  624 

neoplasms  of,  iii.  616 

removal  of,  iii.  596 

retro-displacements  of,  iii.  613 
Uvula,  bifid,  iii.  760 

diseases  of,  iii.  767 

elongation  of,  iii.  757 

oedema  of,  iii.  759 

tumors  of,  iii.  760 

ulceration  of,  iii,  758 
Uvulitis,  acute,  iii.  759 

chronic,  iii.  760 


Vaccination,  compulsoiy,  i.  158 
Vaginal  hysterectomy,  iii.  598 
Vaginismus,  iii.  688 
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Vaginitis,  iii.  586 

Valvular  disease  of  the  heart,  chronic,  ii. 

814 
Vapor  baths,  i.  424 
VaricelUi,  ii.  131,  187 
Varices  at  base  of  tongue,  iii.  778 
Varicose  veins,  ii.  857 
Variola  dysenterica,  ii.  128 
Vascular  tumors,  nasal,  iii.  741 
Veins,  diseases  of,  ii.  856 
Velpeau's  bandage,  iii.  825 
Vertebne,  fracture  and  dislocation  of,  iii. 

229 
Vesical  irritation,  iii.  579 
Vesicular  stomatitis,  ii.  288 
Villous  tumor  of  rectum,  iii.  642 
Vina  medicata,  i.  93 
Vinegars,  i.  89 
Volvulus,  iii.  466,  485 
Vomiting  in  liver  diseases,  ii.  458 

of  pregnancy,  iii.  681 
Vulvar  pruritus,  iii.  586 
Vulvitis,  iii.  588 

W. 

Wafers,  i.  102 
Warm  bath,  the,  i.  418 
Water,    action    of,   general    conclusions 
upon,  i.  426 
rationale  of  the,  i.  869 
disinfection  of,  i.  585 
as  a  food,  i.  176 
Water-drinking,  i.  428 


Water-hammer  pulse,  ii.  818 
Waters,  i.  75,  486 
Weight  apothecaries',  i.  59 

avoirdupois,  i.  59 

troy,  i.  59 
Weights  and  measures,  i.  58 
Wet  pack,  the,  i.  888 

as  an  antifebrile  agent,  i.  892 
hot,  i.  396 
Whey,  composition  of,  i.  215 

cure,  i.  214 

preparation  of,  i.  215 
Whitlow,  iii.  844 
Whooping-cough,  ii.  290 
Wine  measure,  i.  59 
Wines,  medicated,  i.  98 
Wounds,  aseptic,  treatment  of,  iii.  110 

septic,  treatment  of,  iii.  117 
Wrist,  dislocations  of,  iii.  277 
Writers'  cramp,  ii.  795 

X. 

Xeroderma  pigmentosum,  ii.  892 

Y. 

Yellow  fever,  ii.  145 

treatment  of,  ii.  160 
Young's  rule  of  dosage,  i.  84 

Z. 

Zygoma,  fracture  of,  iii.  148 
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